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TV Focuses on 
Genetics and Computers 


HE significance and eventual role of 

educational television are still con- 
troversial subjects. Teachers and other 
members of the profession continue to 
debate the relative merits of one system 
of educational television over another 
and work toward the development of a 
rational methodology for its use in the 
classroom. 

Commercial TV, however, presents 
material of considerable educational im- 
portance. Two such programs of par- 
ticular interest to science teachers are 
scheduled for airing during the current 
semester, 

Bell Laboratories continues its sci- 
ence series with a genetics program, 
“The Thread of Life.” Its first showing 
In scene from “Thread of Life,” Dr. Frank Dr. Baxter shows model of DNA mole- /° scheduled for Friday, December 9, at 
Baxter points to chrom responsi- cule to children and explains that 9:00 p.m. EST. 
ble for determining sex of human babies DNA is present in all body cells and is The hour-long color program will dis- 
and explains how sex is determined. thought to hold the secret of heredity. cuss some of the most important dis- 

coveries about the mechanisms of hered- 
ity made by science in the past 100 
vears. 

Dr. Frank C. Baxter is the central 
figure of the program, answering ques- 
tions about genetics asked by seven 
people from different walks of life. He 
uses live action, scientific documentary 
film, animated diagrams, charts, and 
models to illustrate his answers. 

Among the aspects of genetics pre- 
sented in “The Thread of Life” are the 
functions of genes and chromosomes, 
the processes of mitosis and meiosis, 
mutations, and the role of DNA (de- 
oxyribonucleic acid) in heredity. The 
experiments of Gregor Mendel with pea 
plants are also shown in the program. 

“The Thread of Life” was produced 

under the supervision of the series’ 

CRS Television photo Scientific Advisory Board, consisting of 

Dr. Claude Shannon, Donner Professor of Science at Massachusetts Institute of Tech- ten leading American scientists. Dr. 
nology, explains function of TX-O Digital Computer, TV star of “Thinking Machine.” James F. Crow, professor of genetics 
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at the University of Wisconsin, and Dr, 
Norman H,. Horowitz, professor of 
biology at the California Institute of 
Technology, were special advisors for 
the program. 

The second program of interest to 
science teachers is “The Thinking Ma- 
chine,” first of a six-part series to be 
offered during 1960-61 by CBS TV. 
“The Thinking Machine” is scheduled 
for a first showing Wednesday, Oc- 
tober 26 at 10:00 p.m. EDST. It will 
be shown in the other parts of the 
country as time commitments permit. 


Can a Machine Think? 

The “Tomorrow” series will empha- 
size the impact of scientific and techno- 
logical developments on human beings 
everywhere. This dimension of the series 
may have special appeal for the teacher 
who would like students to understand 
the sociological and economic effects of 
science and technology as their know]l- 
edge of concept and fact is developed 
in the classroom. 

“The Thinking Machine” will delve 
into the workings of man’s brain. It will 
show how man thinks and will illus- 
trate activities of machines that resem- 
ble “thinking.” Highlight of the show 
will be a demonstration of the Massa- 
chusetts Institute of Technology TX-O 
(transistor experimental) digital com- 
puter. 

Can a machine think? Because com- 
puters have to be programmed or pre- 
coded with basic information before 
they can function, some people argue 
that a machine does not really think on 
its own. 

There is now some proof that the 
brain of vertebrates is also precoded— 
that certain patterns are built into the 
neuron network of the brain which gov- 
ern actions in certain situations. Dr. 
Ronald Melzack of MIT will show ex- 
periments conducted on a_ duckling 
which indicate that the duckling’s brain 
is precoded just as the computer is by 
man—further proof, perhaps, that ma- 
chines can think. 

In a film sequence, Dr. Melzack will 
use two abstract shapes—one represent- 
ing a hawk, the other a goose. He takes 
a duckling that has been isolated 
throughout its life from hawks and 
geese, and has not learned to distin- 
guish the shape of one from the other. 
The untutored duckling runs in terror 
from the hawk shape, but observes the 
goose placidly. This behavior is thought 
to support the hypothesis that the brain 
is precoded. 

The TX-O computer, precoded to 
direct the “arms” of a machine built 
by American Machine & Foundry to 
handle radioactive materials, will make 
the machine perform complex manual 


operations. This is the first time a com- 
puter or “thinking machine” has di- 
rected external action duplicating that 
of human hands and arms. The com- 
puter can also play three-dimensional 
tic-tac-toe. 

Another proof that the brain is pre- 
coded: Professor Jerome Y. Lettvin of 
MIT will demonstrate that the brain 
tells the eye what to look for. A starv- 
ing frog will not eat dead flies, but 
will go for a dead fly when it is dropped 
in front of him. Apparently the frog’s 
brain says, “Don’t go for anything un- 
less it moves.” 

Both programs will be released for 
classroom use after the scheduled date 
of broadcast, Like the other six pro- 
grams in the Bell System Science Series, 
“The Thread of Life” will be available 
as a 16 mm sound color film. Contact 
the nearest Bell System representative 
for information. 

“The Thinking Machine” will be dis- 
tributed by a commercial film library 
on a rental basis. Information about 
available dates and rental costs may be 
had from Carousel Films, 1501 Broad- 
way, New York City. 


Genetics Bibliography 

The film “The Thread of Life” may 
stimulate some of your more able stu- 
dents to find out more about genetics. 
The following brief bibliography pre- 
sents several standard texts to provide 
both content and depth for the student 
who wants to know more. 

Auerbach, C, Genetics in the Atomic 








Bell System photo 
Camera and microscope shown in photo were used by Dr. Andrzej Bajer and his wife, 
Dr. Jadwiga-Mole Bajer, in making time lapse motion pictures of mitosis for TV film. 
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Using Science World in Your Teaching 


This is a special issue on Antarctica, 
dealing with the concepts and problems 
to be investigated during the coming 
austral summer by the scientists associa- 
ated with “Operation Deep Freeze 61.” 
You will find that the issue is organ- 
ized to present a literal “cross-fertiliza- 
tion” of disciplines. It would be well to 
utilize this organizational framework to 
point out to students the close integra- 
tion which exists among the sciences, 
and to foster the understanding that no 
science (with a nod to John Donne) is 
“an island, entire of itself.” Nor is Ant- 
arctica, it seems. 


Probing One Hundred Million 
Winters (pp. 6-8) 

Earth Science Topics: Structure of the 
Earth, paleo-climatology, stratigra- 
phy, physical properties of snow and 
ice, 

Physics Topics: Conduction of sound, 
conduction of heat, states of matter. 

Vocational Guidance: Seismologist, gla- 
ciologist. 

About This Article 
Breathes there a youngster “with soul 

so dead” he never dreamed of going to 
strange places far away (preferably 
with a few comrades to share adven- 
ture)? Here is the story of such a dream 
come true. The place: a vast frozen con- 
tinent. The comrades: fellow scientists— 
seismologists, glaciologists, meteorolo- 
gists, and other specialists. The vehicles: 
“sno-cats” with such cute names as 
“Tweety-Pie,” “Seismo,” and “Medusa.” 
The quest: information about a hidden 
continent buried under one hundred 
million winters of snow. Adventure: ex- 
ploding dynamite in 30-foot holes of ice 
and listening to and recording rever- 
berations from “boundaries” hundreds 
of feet below. 

But there are chores to be done, too, 
such as determining the temperature 
and density of different layers of snow. 
But chores such as these lead to some 
very exciting findings. Here are some: 
(1) You can “read” the climates of a 
thousand seasons back. (2) You can de- 
termine the average annual temperature 
at any location in the Antarctic by 
taking but a single temperature reading 
in the snow, namely, at 33 feet. 


Topics for Class Reports 

1. The use of shock waves to deter- 
mine strata of snow, ice, water, and 
land. 

2. Methods of snow study: (a) taking 
snow temperature; (b) measuring size 
of snow particles; (c) determining 
snow density. 
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3. Records in the snow of climates 
in the past. 

4. How climatic changes in the Ant- 
arctic can affect the rest of the world. 

5. What is known about the land 
under the Antarctic ice. 


Window in a Magnetic House 
(pp. 9-11) 


Physics Topics: Nucleons, radiation, de- 
tectors, ionization, terrestrial mag- 
netism, electromagnetic induction. 

Astronomy and Earth Science Topics: 
Solar flares and sunspots, the auroras. 


About This Article 

“There are more things in Heaven 
and earth, Horatio, than are dreamt of 
in your philosophy.”—Hamlet 

Who knows? Perhaps it was the sight 
of the streaming bands of light we call 
the aurora that moved the Bard to utter 
this profound thought. But then, Shake- 
speare had only his naked eyes with 
which to observe. Modern man has ex- 
tensions to his powers of sight—tele- 
scopes, spectroscopes, radar, radio-wave 
detectors, geiger counters, photographic 
emulsions, scintillators, and all-sky cam- 
eras with which to observe and to 
measure these awesome displays. 

The writer relates, specifically, how 
these devices will be used to study the 
aurora australis. Some aspects of the 
aurora to be explored are: the speed of 
streaming, why the auroral light ends 
at about 60 miles above the surface of 
the Earth, the structure of auroras, why 
their colors vary, why they sometimes 
reach into lower latitudes. Above all, 
these studies will lead to further elzci- 
dation of problems related to the Earth’s 
ionosphere and the nuclear particles 
around the Earth—particularly cosmic 
rays and the so-called secondary par- 
ticles (neutrons and mesons) engen- 
dered by cosmic rays as they collide 
with the nuclei of atoms in the air. 
Study of auroras may also shed light on 
the Van Allen belts of high energy radi- 
ation that surround the Earth. 

Obviously, there still are (and _per- 
haps always will be) “more things in 
Heaven and earth” that we do not know 
about. To seek them out, physicists will 
repair to the vast Antarctic. 

Questions for Review 

1. Why do auroras most commonly 
occur at the Earth’s magnetic poles? 

2. Explain the appearance of hydro- 
gen lines in the auroral spectrum. 

3. How is an auroral map made? 
What use will be made of such maps? 

4. Explain the radio-wave phenome- 
non known as “whistlers”; how will they 


be used by scientists in the Antarctic to 
explore the Earth’s ionosphere? 

5. Explain why the polar regions are 
called “windows” to cosmic rays. 

6. What is the relation of auroral 
studies to space flight? 


Deep Freeze—Lab for Life Study 
(pp. 12-15) 


Biology Topics: Ecology (food-interre- 
lations), evolution (adaptation), geo- 
graphic distribution, physiology 
(water-salt balance), animal behavior 
(biological rhythms). 


About This Article 

Biological research in the Antarctic 
—ice-box of the world? Surprisingly 
enough, a very illustrious array of biolo- 
gists have lined up some very intriguing 
problems to investigate as part of Op- 
eration Deep Freeze 61. The investi- 
gations planned relate to biological 
rhythms (“clovks”), geographic distri- 
bution of insects, plankton in ocean cur- 
rents, adaptations of fishes to low tem- 
peratures, water-salt balance in the 
penguin, and others. The article elabo- 
rates on these problems and indicates 
the strategy by which specifically named 
biologists are planning to investigate 
them in the Antarctic during 1961. 


Some Teaching Suggestions 

1. The article lends itself to some 
very interesting student reports to biol- 
ogy class or club. For example, a group 
of students might volunteer to prepare 
a report entitled: “Some Proposed Ex- 
periments to Be Conducted by Dr. Karl 
C. Hamner in the Antarctic.” Each stu- 
dent would agree to report on one of 
the following topics in the order given: 

(a) Some examples of biological 
rhythms or “clocks.” 

(b) Two opposing hypotheses that 
have been advanced to explain biologi- 
cal rhythms. 

(c) Possible factors associated with 
the rotation of the Earth that may “trig- 
ger” biological rhythms. 

(d) The design of Dr. Hamner’s ro- 
tating turntables. 

(e) Proposed experiments with ro- 
tating turntables; possible observations 
and possible conclusions from these 
experiments. 

2. Questions might be assigned as 
homework; for example: 

(a) Present two hypotheses to ac- 
count for the presence of the same kind 
of insect on widely separated islands 
and in the Antarctic. 

(b) How are these hypotheses to be 
tested in Operation Deep Freeze 61? 

(Continued on page 9-T) 
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SPONSORED BY SCHOLASTIC BOOK SERVICES 
A DIVISION OF SCHOLASTIC MAGAZINES INC. 
33 WEST 42 STREET NEW YORK 36, N.Y. 


Excerpts from President Eisenhower's special statement (at left, below) to urge 
opportunities for Ame: ica’s young people to develop their abilities in Science, point | 
up a need which both Scrence Wor vp and Scholastic Book Services have recog- 
nized. These very needs about which the President has spoken led, this fall, to 
the unique new reading plan for science students—SctENCE WorLD Boox Cxvs, 

Now, the second offer of six to be made this year, is presented. The best in science 
paperbacks—at discount prices—make it possible for you to give your classes far 


more than class time permits! 





“Young Americans with aptitudes 
in science and technology must be 
given every opportunity to develop 
their abilities,’ President Eisen- 
hower said in a statement in observ- 
ance of October as National Science 
Youth Month. 

“This present age requires a con- 
stant renewal of the nation’s supply 





President Hails Science Youth Month 


of trained scientific personnel to 
meet the demands of industry, gov- 
ernment and research. 

“I hope the annual observance of 
National Science Youth Month will 
further stimulate our people’s desire 
to learn, and will help increase their 
respect for the quality of intellectual 
excellence,” the statement said. 








ABOUT THE SELECTIONS... 


The November Science Wortp Boox 
Cuus offer contains 15 stimulating titles 
chosen to cover each reading range from 
grades seven through twelve. The three 
classifications—1) Junior high and General 
Science Reading; 2) Intermediate Reading; 
and 8) Advanced Reading—will help you 
guide your readers to the books which will 

ide and benefit them most. But the classi- 
fications are not intended to be rigid. 
Junior High Reading: 

It’s Amazing, based on the newspaper col- 
umn, Tell Me Why (96 pp.) 
Wild Animals I Have Known, Ernest 

Thompson Seton, (150 pp.) 

Our Friend the Atom, Heinz Haber (128 


pp: ) ; 
Advanced Reading: 
And There Was Light, Rudolf Thiel (372 


-) 
The Chemical History of a Candle, Michael 

Farraday (102 pp.) 

High-Speed Math Self-Taught, Lester Mey- 
ers (290 pp.) 
The Meaning of the Dead Sea Scrolls, A. 

Powell Davies (135 pp.) 

The remaining eight books are of Inter- 
mediate reading range, but three selections 
—How to Know Minerals and Rocks, Rich- 
ard M. Pearl (187 pp.); Hunting with the 
Microscope, Johnson & Bleifeld (135 pp.); 
and Chess in a Nutshell, Fred Reinfeld 
(161 pp.) will have strong appeal for all 
students with these specialized interests. 





Planning a Science Fair? 


Here are two of the many exciting pos- 
sible science fair projects suggested in 
Hunting with the Microscope: 

e Studying the blood circulation of a 
goldfish —an engrossing experiment for 
teenagers (p. 113). They can observe the 
bloodstream of a live creature under a 
low-powered scope. 

e Growing the planaria worm—the stu- 
dent grows two-headed and double-tailed 
worms by a simple process (pp. 129-130). 


SCIENCE WORLD BOOK CLUB PLAN 
—IN BRIEF: 

e Each offer will contain 15 titles in all | 
major science areas — biography, project 
books, reference books and science Fiction 
e All titles are screened by an Editorial 
Board of scientists and educators. 

@ Most books are offered at approximately — 
10% below list paperback price. 
e The Club is simple to operate—most of 7 
the details can be handled by a student | 
secretary and an assistant. The Club News— 

in the student section of this SW issue—7 
describes all selections, includes an indi- 

vidual order coupon for student use. 


A CLOSER LOOK BETWEEN THE PAVERS 


High-Speed Math Self-Taught has one 
main aim: to enable the reader to compute 
many different problems mentally. Primarily 
a book of techniques, much material found 
in conventional schoolroom texts is omitted. 
All problems which can be worked mentally 
are starred. One of the intriguing chapters: 
More Shortcuts in Multiplication. Shows 
how one mixed number can be multiplied 
by another (8-3/7 x 8-4/7) mentally in a 
few seconds. 


Book on the November list with universal 
appeal: Madame Curie. Biography, unique 
scientific discovery, love in its finest sense 
are delicately interwoven by the author— 
daughter of the fragile woman “who did not 
know how to be famous.” 


Dr. Powell Davies, author of The Mean- 
ing of the Dead Sea Scrolls (1387 pp.) was 
onetime pastor of the All Souls Church, 
Washington, D. C. He’s written several out- 
standing books on religion. But in this as- 
tounding story of the discovery of ancient 
religious documents in Trans-Jordan, he 
presents a scholarly interpretation of their 
relationship to the Holy Scriptures and the 
origin of Christianity. It’s complete with 
references, maps, drawings and photos as 
well as footnotes filled with fascinating bits 
of information. 


Alone (192 pp.) is Richard E. Byrd’s 
story of the five months he spent in absolute 


isolation at Advance Base, far south of Little 7 
America. One of the great accounts of hu- 
man bravery and endurance, it encompasses 
far more than geographical investigation, } 
Admiral Byrd’s story can point the way | 
toward the inner strength that high school 
students are endeavouring to attain. 


Michael Farraday did not: write The 
Chemical History of a Candle—one of his 
six Christmas lectures of December 1860. 
But a word-by-word record was put down 
by William Crookes (then publisher of a 
periodical called Chemical News ), who was 
destined to become one of England’s great- 
est physicists and chemists. In a preface to 
the first printing in 1861, Crookes said the 
lectures were printed verbatim. Yet, the 
method of presentation is clear, fact-filled. 
The original illustrations have been used in 
this printing. Another of the lectures, On | 
the Various Forces of Nature, will appear 
at a later time through the Scruence WorLD | 


- Boox Cus. 





How to Order 


The convenient envelope-Order Form 
(inserted at right) makes ordering simple. 
You—or a secretary appointed from the 
class—need merely follow these easy steps: 

1. Assemble all individual order coupons ~ 
clipped from Club News (student edition). 

2. Total the number requested of each 
title, and enter it on the Order Form. 

3. Determine the number of books at 
prices indicated. Enter on lines A, B, C, D. 

4. Check your figures, enclose a check or 
money order (no cash, please!), and mail. 

Within 48 hours after we receive your 
order, your books will be shipped postpaid. 
Approximate delivery time: two weeks. 
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CARBURETOR} | 
THROAT 





FUEL VAPOR 
AND. AIR TO | 
CYLINDER 


“The pressure of a gas 


varies inversely 
with its velocity” 


Bernoulli’s theorem: An 18th century 
physical law that helps make 20th 


cen tury cars go. 


Look at an automobile’s carburetor. Seems complicat 
doesn’t it? Actually the idea is quite simple and based ong 
old physical law. You can see the principle at work by layin 
a small piece of paper on a desk and blowing a stream of g& 
across it. The paper will lift from the desk. The speed of tly 
air moving across the paper creates a ‘““vacuum’’— legs aj 
pressure—and the greater air pressure beneath causes th 
paper to rise. 

This is Bernoulli’s law in action and a basis of the modern 
carburetor. Thanks to Daniel Bernoulli—and to the dedicate 
scientists and engineers at the Ford Research Laboratorig 
who have found better ways to use his discovery — today, th 
Ford Family of Fine Cars carry bigger loads faster, farthe 
with less fuss, and do it on less gasoline than ever befor 


How the carburetor works in the 


Ford Family of Fine Cars: 


1, Up-and-down stroke of the pistons creates a pumpin 
action, drawing outside air into carburetor. 

2. The carburetor throat speeds up the incoming air becavg 
of the smaller opening in the passage. 

3. Since the air is moving faster at the throat,.a “vacuun 
is created (Bernoulli's law), and this draws droplets 

gasoline into the carburetor through tiny jets. These dry 
lets, or fuel vapor, are then mixed with the incoming air! 
form a balanced mixture that will explode in the cylinders! 
produce power. 


FORD MOTOR COMPANY 


The American Road, Dearborn, Michigan 








FORD FAMILY OF FINE CARS 
FORD « FALCON + THUNDERBIRD ¢ COMET « MERCURY ¢ LINCOLN + LINCOLN CONTINENTA 
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SAY, CHIP, SEE IF THERE'S 
A STORY IN THIS NEW 
SMALL TELEPHONE 
THAT EVERYBODY'S 

TALKING ABOUT, 


COLLEGE REPORWES: 


gets 
THE LIFE STORY 


OF 
THE PRINCESS” 
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PRINCESS... 

ANEW LITTLE PHONE 
THAT LIGHTS UP. 
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AT BELL TELEPHONE LABORATORIES, WORLDS LARGEST INDUSTRIAL 
RESEARCH CENTER, CHIP LEARNS THAT DESIGNING A NEW 
TELEPHONE IS REALLY A VAST PROJECT. 
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PEOPLE ALL OVER THE COUNTRY TOLD US THEY 
WANTED A SMALLER, LIGHT-WEIGHT PHONE, gry’. 
CHIP, TOSAVE SPACE ON BEDSIDE )—, ‘ ) 
TABLES AND KITCHEN COUNTERS. / {ie 


AND THEY WANTED IT 


BEAUTIFULLY STYLED, T0O0f 


NO WONDER. 
You CALL IT THE 
PRINCESS. 












SPECIAL LIGHTER PLASTICS WERE TESTED FOR DURABILITY. 
PHONES MUST WORK FOR YEARS WITHOUT TROUBLE. 
es - 
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én THE PRINCESS IS ONLY THE FIRST OFA 

ef, WHOLE HELPFUL FAMILY OF NEW PHONES, 
"Y CHIP, BORN OF THE SAME PIONEERING RESEARCH 

THAT PRODUCEP THE TRANSISTOR, 
THE BELL SOLAR. BATTERY, 
ANDTHE TITAN ICBM 
GUIDANCE SYSTEM. 
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+. AS THE STORY 
EMERGED 
FROM CHIP'S 
TYPEWRITER... 
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Presenting 
“Operation 
Deep 
Freeze 

61” 


AN INTRODUCTION 


By WILLIAM J. CROMIE 
Geophysicist with IGY—1957-58 


WwW" did I spend a year and a 
half in Antarctica? Why ex- 
change a warm comfortable labora- 
tory near my family and friends for 
the cold and isolation of such a far- 
away place? The answer is that 
Antarctica is a laboratory. Its facili- 
ties cannot be duplicated anywhere 
else in the world. 

This ice-covered continent, twice 
as large as the United States, covers 
one sixth of the Earth’s land surface. 
Average thickness of the ice is 10,000 
feet. In December 1956, I reached 
the frozen continent by way of the 
Pacific and New Zealand. We had 
sailed south from New Zealand to 
McMurdo Sound and Little America 
(see map above). 

Scientists from a dozen nations 
were going to establish 40 bases 
from the coast to the South Pole 
itself. This was an all-out effort to 
turn the Earth’s last frontier into 
a gigantic international scientific 
laboratory. 

At first we were overawed by that 
great icy brute. We were cold and 
lonely — even frightened — but we 
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were all in it together and we had 
a job to do. 

The phenomenon that gave us the 
most trouble was the very thing we 
wanted to study most—cold air. Ant- 
arctica is the coldest place on Earth. 
Russian scientists have reported a 
temperature of 125°F. below zero. 
This cold air “factory” affects the 
weather and wind pattern of the en- 
tire world. 

Another substance we could study 
better in the Antarctic than any- 
where else in the world was ice. 
Ninety per cent of all the Earth’s 
ice is piled on top of this continent. 
The layers of ice hold clues to past 
climates and possibly to what. we 
may expect in the future. 

The 1961 U. S. Antarctica Research 
Program—more popularly known as 
“Operation Deep Freeze 61”—will 
be administered by the National Sci- 
ence Foundation, an independent 
U. S. Government agency. About 
$4,000,000 has been set aside for 
research in the following disciplines: 
aurora, biology, cosmic rays, geodesy 
and cartography, geology, geomag- 


netism, geophysics, glaciology, iono- 
spheric physics, meteorology, ocea- 
nography, and seismology. This is a 
truly impressive program. 

Scientists from at least ten foreign 
nations—including the Soviet Union 
—have been invited to participate. 
All data will be sent to World Data 
Centers in the United States, Eu- 
rope, and Asia. There the information 
will be made available to all inter- 
ested scientists. 

This is in the spirit of the Inter- 
national Geophysical Year (IGY) of 
1957-58. At that time, 66 nations 
worked together on a round-the- 
world, round-the-clock attack on the 
scientific mysteries of the Earth and 
its atmosphere. 

As you read this special issue on 
Operation Deep Freeze 61, keep in 
mind the great hardships and tre- 
mendous effort that are going into 
tracking down new clues about our 
planet and its atmosphere. These 
new clues may answer many old and 
baffling questions. At the same time, 
they may raise many new and chal- 
lenging ones. 





























ANTARCTICA-- 


Probing One Hundred Million Winters 


Official U. S. Navy photo 


Geologists probe the Antarctic ice with dynamite to uncover the past and the future 


By WILLIAM J. CROMIE 


HEN the sun came to Ant- 


arctica again after the long 
winter night of 1957, our scientific 
station began to bustle with activity. 
We had wintered at Little America, 
a station on top of the Ross Ice Shelf. 






The Ross Ice Shelf, about the size of 
Spain, is the largest unbroken mass 
of floating ice in the world. 

One warm morning with the mer- 
cury hovering at 30°F. below zero, 
six of us began to load sleds hooked 
behind three ungainly-looking trac- 
tors (called “sno-cats”). A small 
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Science World graphic 
After dynamite explodes, detector phones pick up shock waves bounced off or bent 
by strata below. Depths of strata are calculated from time waves take for round trip. 





crowd had turned out to lend a hand, 
take photographs, and shout encour- 
agement. A white frost coated the 
beards some of us had raised. Our 
brightly colored windbreakers—red, 
green, and yellow—made us stand 
out against the white snow. 

The sno-cats—“Tweety Pie,” “Seis- 
mo,” and “Medusa”—were decked 
with flags. We were piling every- 
thing from canned steak to dyna- 
mite into the sleds. When the last 
lashing was in place and the last 
hand shaken, the engines were start- 
ed and the orange tractors chugged 
away. 

We were soon out of sight of 
Little America. As we clattered and 
bounced over the rough ice, the 
cooking pots rattled and clanged a 
merry, tinny symphony. We looked 
and sounded more like a gypsy cara- 
van than scientists setting out to ex- 
plore an unknown continent. 

At the same time, other field 
parties all over Antarctica were 
starting out on long trips (called 
traverses). Their assignment: to map 
and study the vast stretches of ice 
between the widely-scattered _sta- 
tions. They chugged over the snow 
in a wide variety of vehicles—from 
sno-cats to bulldozers. 

Most of the expeditions followed 
routines similar to ours. We would 
travel a day, then work a day. On 
traveling days, we usually covered 
between 25 and 30 miles—except 
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when crevasses slowed us down. 

On a typical working day, the 
seismologists in our team would drill 
a 30-foot hole by hand, load it with 
explosives, then set out an array of 
sensitive “detector-phones.” These 
were connected to each other and 
to recording instruments by wires 
radiating from the “shot-hole.” 

This procedure is used to measure 
ice thickness and determine what lies 
underneath. How does it work? Let's 
trace the path traveled by a sound 
or shock wave after a dynamite ex- 
plosion. 

Because ice is almost uniform, the 
shock waves will travel at a constant 
speed from the top to the bottom of 
the ice. But shock waves have the 
property of “bouncing off” or being 
“bent” by boundaries between dif- 
ferent types of materials. Thus some 
of the waves are reflected at the bot- 
tom of the ice—at the boundary be- 
tween the ice and the substance that 
lies underneath. 


To Measure Ice Thickness 


The reflected shock waves travel 
back through the ice to the surface, 
and are picked up by the detector 
phones. The phones convert the 
shock waves to electrical impulses, 
which travel at the speed of light to 
amaze of electronic recording equip- 
ment in one of the tractors. 

In the tractor, the electrical im- 
pulses are amplified and fed into a 
galvanometer which focuses a point 
of light on a moving strip of photo- 
graphic paper. When the paper is 
developed, the information appears 
as a series of sinuous lines wiggling 
across other marks on the paper. 
These other marks represent equal 
time intervals. 

Since we know how fast shock 
waves travel in ice, it is easy to calcu- 
late the distance to the boundary by 
measuring the time it takes for the 
shock waves to be reflected back to 
the detector phones. To get a meas- 
ure of ice thickness, we simply divide 
by two the time it takes for the 
waves to make a round trip. 

Shock waves also enable us to de- 
termine the type of materials under 
the ice. For example, on the Ross Ice 
Shelf some of the shock waves kept 
traveling through the water on which 
the shelf floats and entered the rock 
layers below the ocean floor. How- 


OCTOBER 26, 1960 








ever, at each boundary—between the 
water and the first layer of rock, or 
between layers of two different types 
of rock—some shock waves were re- 
flected back to the surface. 

Since the speed of shock waves 
depends on the type of material they 
are traveling through, waves reflected 
from different materials will show 
up at different places on the pho- 
tographic record. Scientists know 
how fast sound travels in water and 
in various types of rocks. So we 
could easily calculate the depth of 
the water under the ice, and the type 
and thickness of the rocks under the 
sea bottom. 

Eyery second working day, an- 
other glaciologist and I dug ten feet 
down into the snow. After a four- 
foot-square hole was dug, we cleared 
away a “working face,” and began to 
take measurements. The Ross Ice 
Shelf is built from snow laid down in 
layers (called strata) over one hun- 
dred million winters. First, we meas- 
ured the depth of each layer with a 
ruler. Most layers are only a fraction 
of an inch thick. A two-inch-thick 
layer is considered a thick “bed.” 

Next, we took the temperature of 
each layer by poking a thermometer 
into the snow. Then we measured 
the size of the individual grains of 
snow composing each stratum. We 
didn’t have to measure each grain. 

How did we do it? We jammed a 
stiff plastic card into a layer of snow. 
This card was crisscrossed with a 
grid of small squares. When the card 
was pulled out, a number of snow 
grains were scattered over it. By 
comparing these grains against the 
grid, a trained scientist can easily 
measure the average grain size. 


“Reading” Past Climate 


Then we measured the density of 
the snow in each stratum by study- 
ing the weight of a given volume. 

For example, low density snow has 
a small number of light grains with 
lots of air space between them. This 
condition occurs when large, light 
flakes remain undisturbed for a con- 
siderable length of time. 

High density snow, on the other 
hand, has tightly packed grains with 
little air space between them. This 
could result from a heavy, continu- 
ous fall of small, roundish grains. 

How does a glaciologist read these 
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Scientists drill 30-foot shot-hole in 
ice by hand. Waves from blast travel 
downward — bounce off strata below. 


clues? A thick, dense layer indicates 
a time of heavy snow. A thin, light 
layer may have been caused by a 
very cold, dry winter. A medium- 
sized icy layer usually means a long, 
relatively “hot” summer, when some 
melting took place. 

The temperature of each layer of 
snow is another important clue. Sur- 
face snow usually has the same tem- 
perature as the air. But air tempera- 
ture isn't constant, of course. As air 
temperature becomes warmer or 
cooler, these changes are slowly con- 
ducted down through the snow 
layers. 








Suppose air temperature is 8°F. 
Then the temperature of the surface 
snow also will be about 8°F. Now 
let’s imagine there was a very cold 
spell in that area two weeks earlier, 
when the mercury dropped to 25° 
below zero. If we dig eight to ten 
feet down, we will find a layer that 
measures —25°F. 

This method of studying snow tem- 
peratures is like reading old news- 
papers for weather information. The 
layers of snow are the “pages.” The 
density is the print on the pages. 
Each “page” gives us the weather in- 
formation for a preceding period. 

Another phase of temperature 
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Above: Sno-cat contains amplifiers and 
electronic recording equipment. Data ap- 
pear as wiggly lines on seismic record. 
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Below: Sensitive detector phone converts 
shock waves to electric impulses, feeds 
them to recording equipment in sno-cat. 


Photo by Daniel Linehan, S.J 
Weston Observatory, Weston, Mass. 
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studies employs a curious and signifi- 
cant fact. Snow temperature at a 
depth of 33 feet is the same as the 
average annual air temperature at 
that location. This is an extremely 
useful tool for meteorologists. 

This tool saves time, money, and 
trouble! Without it, we would have 
to set up, let’s say, 40 weather sta- 
tions for a year, collect temperatures 
every day, then average them arith- 
metically. Now we send two men 
with thermometers and strong backs 
over the ice once a year and have 
them make 40 measurements. 

What good is all this information? 
Antarctica is far away from the 
United States. But one of the won- 
derful features of the Earth is that 
an event in a distant part may affect 
every other part of it. 

For example, suppose we learned 
that the Antarctic’s three quadrillion 
tons of ice were melting. If all of it 
melted, the oceans would rise about 
200 feet. The coastal towns and cities 
of the world would be drowned. 


Climate of the Future 

Or suppose, instead, we learned 
that more snow is accumulating in 
Antarctica. This might indicate that 
the world was becoming colder. An- 
other ice age might sweep down 
the Northern Hemisphere, covering 
North America, Europe, and Asia 
with thousands of feet of ice. 

What is happening to the ice in 
Antarctica? Well, it seems to be 
accumulating at the rate of two to 
three feet a year. Does this mean 
we are headed for another ice age? 
No, not in the near future, anyhow. 
By keeping track of the Earth’s aver- 
age temperatures over a number of 
years, we have learned that the 
planet is warming and many glaciers 
are melting. Even though Antarctic 
ice isn't melting, the level of the 
oceans is rising about three feet 
every thousand years. 

Now this brings up several ques- 
tions. Will the Earth continue to 
warm—and the oceans to rise? If so, 
by what amount? Also, why isn’t 
Antarctic ice melting? 

These are some of the questions 
scientists hope to answer during Op- 
eration Deep Freeze 61. Scientists 
are trying to assemble seemingly un- 
related facts into the framework of a 
predictable pattern. When this is 
done, we can describe what is hap- 


pening to the Earth’s climate and 
predict what may happen in future, 

To help us understand the origin 
and natural history of Antarctica, 
geology is included as part of Opera- 
tion Deep Freeze 61. 

Today, thanks to discoveries made 
during the International Geophysical 
Year of 1957-58, we know that Ant- 
arctica can be divided into two dis- 
tinct geological regions. 

One region is East Antarctica, the 
part of the continent south of Africa 
and Australia. It is a region under- 
lain by a massive platform of igneous 
rock, slowly cooled from hot magma. 
These rocks are more than 500 mil- 
lion years old. 

The other region, West Antarctica, 
lies south of South America and the 
Atlantic Ocean. Its rocks are sedi- 
mentary and are from one to two 
hundred million years old. Some 
geologists believe the snow-covered 
rocks of Antarctica’s Palmer Penin- 
sula are an extension of the Andes 
Mountains, running down the west 
coast of South America. 

An ice-filled trough, which would 
be below sea level if all the ice were 
melted, cuts West Antarctica in two. 
A smaller ice-filled trough cuts across 
the south end of the Palmer Penin- 
sula mountains. The troughs may di- 
vide West Antarctica into three parts. 

The seismic blasts of traverse 
parties have showed that much of 
West Antarctica is below sea level. 
This raises the possibility that Ant- 
arctica is not a single large continent 
after all. It may be a smaller conti- 
nent (East Antarctica), with a group 
of mountainous islands clustered 
around its west coast. 


Shots Heard Round World 

The traverse I made in 1957-58 
was led by Dr. Albert P. Crary, chief 
scientist of the U. S. Antarctic Re- 
search Program. During Operation 
Deep Freeze 61, Dr. Crary will lead 
a traverse across 1,200 miles of the 
South Polar Plateau. Another trav- 
erse, led by Dr. Charles R. Bentley 
of the University of Wisconsin, will 
explore the Ellsworth Highland. 

All this data will eventually be 
sent to the World Data Centers, for 
the information of scientists every- 
where. Thus the seismic blasts trig- 
gered during Operation Deep Freeze 
61 will be literally shots heard—or 
read about—around the world. 
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By SIMON DRESNER 


F all the phenomena of nature, 

the aurora is probably the most 
magnificent—and certainly the most 
unreal. First the sky begins to glow 
with a faint greenish light. The light 
soon brightens, turning yellow and 
sometimes moving higher and higher 
across the sky. The light may form 
into bands and the sky becomes 
weirdly luminous. The bands _be- 
come ribbons and the ribbons break 
up into shimmering rays and draper- 
ies that fold and unfold, from hori- 
zon to horizon. Sometimes the rays 
gather at the zenith and burst out 
in all directions. The yellows and 
greens turn into red and seem ‘to 
engulf the night. 

Descriptions of the aurora by sci- 
entists always vary in detail, as does 
the aurora itself, for the spectacle 
is forever changing. But scientists 
agree that of all natural phenomena, 
the aurora is one of the most diffi- 
cult to explain. 
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National Bureau of Standards photo 


Auroral light glows softly over the Antarctic sky in this rare photo- 
graph. Aurora changes shape swiftly, is difficult to capture on film. 


What is the aurora? The most im- 
portant clue to its mystery is also 
the most obvious one: Auroral dis- 
plays are seen most often in the 
Arctic and Antarctic regions. During 
a century of scientific observation, 
maps have been drawn showing 
where auroras occur most frequent- 
ly. These maps indicate that auroras 
seem to cluster around the Earth’s 
magnetic poles (which are not lo- 
cated exactly at the geographic 
poles). But what is the connection 
between the Earth’s magnetic poles 
and the brilliant lights which drape 
the polar skies? 


Window on the Universe 

This is the problem which Dr. 
Brian P. Sanford, a New Zealand 
physicist, will work to solve. Dr. 
Sanford will analyze the changing 
light emitted by auroras and com- 
pare it to measured changes in the 
Earth’s magnetic field at the poles. 


Dr. Sanford, formerly chief scientist 
at the New Zealand Scott Base in 
the Antarctic, believes there is a re- 
lationship between the luminescent 
features of the aurora and variations 
in the Earth’s magnetic field. 

His belief is based on the fact that 
we live inside a “magnetic house.” 
The Earth is surrounded by a shell 
of magnetism—our planet’s own mag- 
netic field. This magnetic shell acts 
as a shield against the streams of 
matter flung at our planet by the 
distant stars, including our sun. 

The magnetic field of the Earth 
is like that of a bar magnet. The 
lines of force are drawn from one 
hemisphere to the other, extending 
from the Earth’s surface into space 
and curving back to Earth. Particles 
speeding toward the Earth from out- 
er space must cross these magnetic 
lines of force before they can reach 
the Earth or its atmosphere. 

Most of these particles, which may 








Earth’s magnetic field acts as a shield against cosmic rays. 
Particles cannot cross magnetic lines of force, except at polar 
““windows,”’ where lines of force are vertical to Earth’s surface. 


be fragments of atoms or nuclear 
particles, carry an electric charge. 
According to the laws of electricity 
and magnetism, whenever such an 
electrically charged particle crosses 
a magnetic line of force, it will be 
deflected from its course, and forced 
to move along a path following the 
lines of magnetic force. 

But a glance at the Earth’s mag- 
netic field shows that most of its 
magnetic lines of force come to Earth 
near the north and south magnetic 
poles. Accordingly, most of the 
charged particles which reach us 
from outer space will travel along 
the Earth’s magnetic lines of force 
and come down perpendicular to 
the Earth’s surface at the poles. 


Auroras and Sunspots 

Only at the poles, where the mag- 
netic lines of force are nearly perpen- 
dicular to the surface to the Earth, 
can most of the charged particles 
from outer space reach the Earth’s 
atmosphere. The Arctic and Antarctic 
regions are the two windows in our 
magnetic house through which we 
can study the particles of matter 
which reach us from space. 

Scientists now know that there is 
a close connection between auroras 
and the flares which boil up around 
sunspots. These flares are believed 
to be gigantic electrical discharges 
on the sun’s surface. These complex 
“flashes of lightning” may last for 
hours. During their violent life they 
send great streams of matter into 
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space. Some of these particles reach 
the Earth. These are thought to be 
mostly protons, the positive particle 
in the nucleus of the hydrogen atom. 

Setting up their instruments in the 
Antarctic, the scientists of “Opera- 
tion Deep Freeze 61” will study the 
spectrum of auroral light with spec- 
troscopes. They have already ob- 
served hydrogen lines in the auroral 
spectrum. These come from excited 
hydrogen atoms, which are created 
when a solar proton reaches the 
Earth’s atmosphere and picks up an 
electron. 

The electron may later be knocked 
off, but the proton may form another 
complete hydrogen atom by picking 
up a new electron. During this proc- 
ess, the excited hydrogen atoms ra- 
diate visible light. A stream of pro- 
tons raining down into the upper 
atmosphere and picking up electrons 
creates a stream of lights—these are 
the auroral lights. 

To study the auroral lights in the 
coming austral summer, scientists 
will use a special camera called an 
all-sky camera. This camera will be 
focused on a convex mirror which 
reflects the entire sky. With this in- 
strument the scientists hope to cap- 
ture on film the rapid movements 
and color changes of the aurora as it 
fills the sky. 

Another scientific program will 
measure the altitude of the auroral 
lights. Although the solar particles 
which cause the aurora dip down to- 
ward the Earth along lines of mag- 


Science World graphie 


Eerie ‘‘whistlers’’ are very low-frequency radio waves gen- 
erated by lightning bolts. Whistlers bounce back and forth 
between two locations, travel along magnetic lines of force. 


netic force, the auroral lights never 
touch the Earth. Photographs have 
shown that the aurora ends about 60 
miles above the Earth’s surface. 

To study the height of the aurora, 
a three-man party will camp and 
spend the winter at a new Antarctic 
station between Byrd Station and 
Little America. This party, led by 
Dr. Norman J. Oliver, Jr., under the 
sponsorship of the Arctic Institute of 
North America, will live in a new 
type of building, called a sub-neve 
building, which is placed in a trench 
with only the roof exposed. Weight- 
lifting jacks are attached to the roof. 
These jacks rest on pads on the snow 
surface. As the snow gradually covers 
the station, the jacks will raise the 
building. By comparing their obser- 
vations and photographs with others 
taken at Byrd Station, the scientists 
hope to calculate the height and ex- 
tent of the aurora. 


Probing with Radar 

The scientists plan to use radar 
waves to probe the altitude and 
structure of the aurora. Radar does 
not “see” the same picture that a 
camera does, but it can detect auro- 
ras through clouds or during day- 
light. The radar beam is reflected 
back to the radar receiver by the 
vertical trails of ionized air left by 
the solar particles as they rush to- 
ward the Earth. 

The scientists plan to draw auro- 
ral maps, similar to weather maps, 
which will show the location, height, 
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form, and motion of the auroras seen 
throughout the year. They plan to 
compare the southern auroral lights, 
or Aurora Australis (from the Latin 
australis, meaning south wind) with 
the northern auroral lights, or Aurora 
Borealis (from the Greek Boreas, 
god of the north wind). 

Through these studies they hope 
to learn why the aurora assumes so 
many forms, from stable rays and 
arcs to wavy bands or swiftly moving 
curtains of light. They also hope to 
discover why the aurora, which is 
usually seen only in extreme north- 
ern or southern latitudes, sometimes 
reaches to the lower latitudes, and 
why its colors vary. 


Listening for Whistlers 


Another fascinating phenomenon 
directly related to the Earth’s mag- 
netic field are the “whistlers”—radio 
waves which make weird whistling 
sounds when heard on a suitable ra- 
dio receiver. (These radio waves are 
at very low frequencies, similar to 
those of long wave radio.) After 
years of investigation, it was found 
that the whistlers were a phenome- 
non created by lightning bolts. These 
waves travel through the layers of 
ionized air which surround the Earth 
(the ionosphere ), but only along the 
Earth’s magnetic lines of force. 

The waves from a lightning dis- 
charge at one spot on Earth curve 
out through the ionosphere, follow a 
magnetic line of force, and return to 
Earth where the magnetic line re- 
enters the Earth. At this point, the 
radio wave may be reflectec, and 
bounce back and forth from the 
Earth’s surface, along the same path. 
Accordingly, any particular whistler 
can be heard only on two spots on 
Earth—its point of origin and the 
other end of the magnetic line of 
force drawn from that point. 

Whistlers will enable the scientists 
in the Antarctic to discover much 
more about the Earth’s ionosphere 
and the particles in space surround- 
ing the Earth. The numerous mag- 
netic lines of force which reach from 
pole to pole extend far out into space. 
By timing whistlers as they bounce 
from pole to pole, and by measuring 
the variations in their pitch, scien- 
tists will learn more about the nature 
of the particles along their paths. 
Whistler listening posts will be set 
up, using radio receivers especially 
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designed to detect the very low fre- 
quency waves. These radio waves 
may some day be used for long- 
distance radio communication. 

The unique polar “windows” 
through the Earth’s magnetic field 
make the Antarctic an ideal location 
at which to study cosmic rays—the 
particles from space which cease- 
lessly rain down upon the Earth. We 
know that the cosmic rays come from 
the vast universe outside our solar 
system and fall upon the Earth and 
its atmosphere with tremendous en- 
ergy—energy far greater than the 
streams of particles from the sun that 
cause auroras and magnetic storms 
which disrupt radio communications 
all over the Earth. 

No one knows yet where these 
cosmic rays come from or how they 
obtain their fantastic energy. They 
can be detected when they pass 
through Geiger counters or unex- 
posed photographic film. By using 
these detector instruments on the 
ground or by sending them aloft in 
balloons and rockets, scientists have 
discovered that the paths of cosmic 
rays are influenced by the Earth’s 
magnetic field. This means that a 
cosmic ray must be an electrically 
charged particle. 

As a result of their electrical 
charges, many of the cosmic rays 
which approach our planet are de- 
flected into space by the Earth’s 
magnetic field. At the poles, how- 
ever, where the Earth’s magnetic 
field is perpendicular to its surface, 
a cosmic ray does not have to cross 
a magnetic line of force as it speeds 
toward the Earth, so it is not de- 
flected. The polar regions are, in 
fact, “windows” in the Earth’s mag- 
netic field through which instru- 
ments can “observe” these particles 
from outer space. 


Cosmic Ray Mystery 

The scientists in the Antarctic plan 
to observe cosmic ray “showers.” 
These are bursts of secondary par- 
ticles created when a primary cosmic 
ray particle (with energies up to a 
billion billion electron volts) collides 
with the nuclei of atoms of the air, 
at altitudes of ten miles or more. 
These secondary particles may be 
neutrons, mesons, or other particles, 
neutral or charged. One monitoring 
station to be set up in the Antarctic 
will measure cosmic ray intensity by 





detecting mesons. Another station 
will concentrate on measuring low- 
energy cosmic radiation which can 
be detected only through the polar 
“windows.” 

The detecting instruments will 
make use of sensitive crystals (usu- 
ally sodium iodide) which scintillate, 
or emit flashes of light when struck 
by cosmic rays or secondary particles. 

The findings of the scientists in the 
Antarctic will be compared with the 
data of cosmic ray stations located 
in the north polar region, at Thule, 
Greenland. Thus scientists hope to 
learn more about the structure of the 
upper atmosphere, and perhaps even 
solve the enigma of the cosmic rays. 





National Film Board 


Scientist checks convex mirror of “‘all- 
sky” camera used to photograph aurora. 
Camera, aimed at mirror, reflects sky. 


Some scientists suggest that cosmic 
rays may be responsible for the two 
belts of very energetic nuclear par- 
ticles which surround the Earth—the 
Van Allen belts. The particles in the 
Van Allen belt are sufficiently ener- 
getic to cause deadly radioactive 
damage to a space traveler leaving or 
returning to the Earth. The particles 
spiral along the Earth’s magnetic 
lines of force, from one hemisphere 
to the other. Fortunately, due to the 
shape of the Earth’s magnetic field, 
the Van Allen belts do not extend 
over the poles. Thus a space traveler 
landing or taking off from the polar 
regions would not be exposed to 
deadly radiation. 

The Antarctic and Arctic regions 
may one day be the site of the 
world’s launching pads for inter- 
planetary space ships. Present studies 
of cosmic rays in the Antarctic may 
make future space travel a reality 
instead of just a dream. 
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The Antarctic is a great natural laboratory. Specimens collected through cracks in the 
sea ice may add to knowledge of how life is adapted to harsh Antarctic climate. 


white continent is a vast natural laboratory equipped by nature for frontier research 


BY WALTER STACEY 


HE three million square miles of 

“dead” land surface around the 
South Pole hold few forms of life. 
The roll call of animals on the Ant- 
arctic continent is very short—pen- 
guins, seals, and marine birds. A few 
tiny mites and insects just about 
complete the list of fauna. The most 
common forms of primitive life are 
bacteria, fungi, and mosses. 

The only seed plants are a single 
species of sturdy grass and a tiny 
flowering “pink.” These hardy plants 
grow in the few patches of earth that 
are bare of snow during the months 
of Antarctic summer. 

The Antarctic, it is believed, was 
not always as bleak as it is today. 
Scientists point to plant and animal 
fossils as evidence that the icy con- 
tinent was once inhabited by birds 
and mammals who flourished in 
semi-tropical vegetation. 

About a million years ago, with 
the coming of the ice age, one spe- 
cies after another disappeared. Some 
species may have managed to migrate 
to warmer climates. Those that could 
not fly or swim away became extinct, 
with one exception—the penguin. 
Apparently, the penguin slowly be- 
came adapted to more and more 
severe conditions of cold. 


Creatures of the Ice 


For the most part, animal life on 
the continent is limited to its fringes, 
where the nearby seas provide a rich 
supply of food. The birds—the stormy 
petrel, penguin, whalebird, and 
Arctic tern—also take their food from 
the surrounding seas. An exception 
is the vicious scua, a marine bird 
which preys on nesting penguins and 
their young. 

Research in the life sciences is a 
vital part of Operation Deep Freeze 
61. What are some of the projects be- 
ing carried out? 

One Antarctic experiment, oddly, 
doesn't actually concern organisms 
found in the Antarctic. In fact, the 
scientist directing this research, Dr. 
Karl C. Hamner of the University of 
California, is bringing the organisms 
along with him in crates. 

Dr. Hamner wants to find out 
whether the Earth’s rotation affects 
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The seas surrounding Antarctica teem with life. In the summer sunrise, this biologist 


biological rhythms. It has been ob- 
served that living things carry out 
their activities at intervals that are 
clock-like in their regularity. This 
seems to suggest such rhythms exist. 

For example, the hamster sleeps 
during the day and becomes active 
at night. Over a 24-hour cycle, the 
periods of sleeping and waking 
may vary by only a few minutes 
from day to day. Even if the hamster 
is kept in total darkness, the alterna- 
tion of sleep and waking activities 
continues without change almost to 
the minute, month after month. 

Plants, too, show a similar rhyth- 
mic tendency. The leaves of the 
Biloxi soybean fold up at night and 
open in the daylight. They fold and 
open almost to the minute, day after 
day—even in continual darkness. 

Biological rhythms—or “clocks,” as 
they sometimes are called—have long 
been a subject for argument and dis- 
agreement among scientists. Do they 
really exist? If they do, are they 
governed by metabolic changes with- 
in the organisms; or are they “trig- 
gered” by external environmental fac- 
tors, such as humidity, temperature, 
or atmospheric pressure? 

Almost all environmental factors 
can be simulated in the laboratory. 
This is done by controlling light, 
humidity, temperature, and atmos- 
pheric pressure. 

There is one set of factors, how- 
ever, that cannot be easily simulated 
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or controlled—the effects that may 
be due to the Earth’s rotation. 

What are some of these effects? 

Dr. Hamner told Science World 
that there are diurnal (daily) fluctu- 
ations in air pressure that may affect 
living organisms. Also, there may 
be a diurnal gravity fluctuation asso- 
ciated with the rotation of the Earth 
in relation to the sun and the moon. 
There are also fluctuations in cosmic 
ray activity and intensity. Some re- 
lationship may exist between biolog- 
ical rhythms and one or several of 
these environmental factors. 


Testing Biological Rhythms 


Dr. Hamner also that 
there may be factors yet unknown, 
perhaps radiation from some given 
point in space, that fluctuates with 
the rotation of the Earth. Suppose 
there were such radiation from a 
given point in space? An animal or 
plant on the surface of the Earth 
would pass by this point once every 
24 hours. Dr. Hamner says this radia- 
tion might permit the organism to 
“set its clock,” and in a sense “tell 
time.” 

Why is Dr. Hamner taking his 
hamsters and soy beans to the South 
Pole? 

At the poles, which are near the 
Earth’s axis of spin, the effects of 
the rotational force of the Earth it- 
self are at a minimum. (Theoretical- 
ly, along the Earth’s axis this centrif- 


suspects 
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sets wire fish trap at icy edge of the sea. 


ugal force is nonexistent.) Also, at 
the poles, charged particles and cos- 
mic rays from outer space come 
down perpendicular to the Earth’s 
surface through the “window” in the 
Farth’s magnetic field. 

To carry out these experiments on 
biological rhythms, Dr. Hamner ex- 
plained, a number of. clock-driven 
turntables will be set up—one for 
each plant and animal. These will 
vary in size. Some will be four inches 
in diameter, some six inches, others 
eight inches or larger. Each turn- 
table will be driven independently 
by its own motor, like a phonograph 
turntable. 

Some turntables will be set for 24- 
hour periods of rotation in a direc- 
tion opposite to the Earth’s rotation. 
Thus the organisms will literally 
“stay still” in relation to the Earth’s 
rotation. They will be subjected 
constantly to the factors that may 
be involved in setting biological 
rhythms. Other turntables will be set 
for 20-hour periods, to see whether 
variations in clock time in relation 
to the Earth’s rotation will affect 
rhythmic responses. Some turntables 
will not rotate. These will serve as 
controls. 

During the experiment, all the 
plants and animals will be kept in 
total darkness. Thus light will be 
eliminated as a factor. 

Suppose these organisms continue 
their normal rhythmic responses? 














Airborne insect trap is being used by scientists from Bishop 
Museum in Honolulu for low altitude collections. Specimens 
will add to knowledge of Antarctic and Pacific area insects. 


Then the evidence would indicate 
that the Earth’s rotation is not an 
important factor in controlling “bio- 
logical clocks,” and that the “clock” 
originates in chemical changes with- 
in the organisms. 

Suppose the rhythms are changed 
in some way? 

This would be evidence that some 
factor associated with the Earth’s 
rotation is involved in determining 
biological rhythms. The problem 
then, Dr. Hamner explained, would 
be to determine exactly which factor 
is the basic one in “triggering” the 
clock. 

New research often requires the 
design and development of new and 
ingenious apparatus. Sometimes the 
problems of instrument design are as 
challenging as the research problem 
itself. For example, Dr. Hamner’s 
clock-driven turntables are an in- 
genious application of a_ simple 
mechanism. But clock-driven turn- 
tables are not the only unusual re- 
search tools to be used by scientists 
in Operation Deep Freeze 61. 

The insect collector’s old standbys, 
nets and traps, are now airborne! 
This modern refinement of the net is 
a filter mounted in the nose of a 
plane. These trapping filters scoop in 
a stream of air during flight, slow it 
down, and strain out insects and 
other tiny organisms. From these 
filters, airborne microscopic organ- 
isms can be cultured in the labora- 


tory. 
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Why collect airborne insects? 

The Pacific Ocean is dotted with 
islands, some large, some small. On 
some of these islands are found spe- 
cies of insects that have not been 
identified elsewhere. Sometimes the 
same species of insect is found on 
many islands—often separated from 
each other by wide stretches of open 
ocean. Some of the insects found on 
islands in the Pacific have also been 
collected on the Antarctic continent. 


Insect Hitchhikers 

The questions scientists are trying 
to answer are these: 

Were these widely distributed in- 
sects carried from island to island 
and to the Antarctic by wind or by 
sea? Or did the same species develop 
independently on different islands at 
different times? 

It is possible that insects were car- 
ried from island to island by ocean 
currents. However, scientists know 
that after long immersion in the sea, 
land creatures lose great quantities 
of water from their bodies through 
osmosis. If this water loss goes be- 
yond a certain level, death results. 
On this basis, scientists theorize, it 
seems unlikely that insects would be 
distributed by ocean currents. There- 
fore, they are investigating the 
hypothesis that insects are distribut- 
ed by air currents. 

Dr. J. Linsley Gressitt of the 
Bishop Museum in Honolulu is using 
airborne traps to capture insect pop- 
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In bird navigation study started early this month, penguins 
shipped from Wilkes to Little America (see map, p. 5) were 
banded and released to see if they will return to Wilkes. 





ulations at low altitudes and high 
altitudes, above the continent and 
over its surrounding seas. The data 
collected by Dr. Gressitt will pro- 
vide further information on_ the 
height and characteristics of air cur- 
rents that may have brought these 
insects to Antarctica. The data will 
also be useful in studies of climates, 
both past and present. 

Airborne filters also will be used 
by Dr. Orville Wyss, of the Univer- 
sity of Texas. Dr. Wyss will collect, 
identify, and culture bacteria and 
fungi in the air as well as those in 
soil, snow, and melt pools. These or- 
ganisms have adapted to long pe- 
riods of solar radiation, intense cos- 
mic ray activity, low temperatures, 
and water losses through evapora- 
tion to the dry Antarctic climate. 
Studies of these organisms will en- 
able Dr. Wyss to learn how simple 
organisms adapt to environmental 
changes. This would be a first step 
to understanding how adaptation 
occurs in higher forms. 

Except for the crowded penguin 
rookeries at breeding time, living 
things on the frozen continent are 
few and far between. However, in 
contrast to the icy plateau that makes 
up most of the continent, the waters 
surrounding it are teeming with life. 
Previous studies have shown that the 
concentration of plankton (tiny float- 
ing and drifting animal and plant 
forms) in Antarctic waters is ten 
times that of tropical seas. 
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In upper photo, scientists are preparing 
to record temperatures as penguin incu- 
bates egg rigged with heat sensing de- 
vice and radio that will transmit to an- 
tenna above setting penguin. In lower 
photo, adult penguin protects its young. 


Pg VF gore " aA 


of 





National Science Foundation photo. 


At first, it seemed hard to account 
for this discovery. Gradually, through 
careful sampling of the South polar 
seas, the chemical composition of 
the water became known. The rea- 
son behind this abundance of off- 
shore life came to light. 

There is a constant movement of 
cold surface water northward from 
the Antarctic. Somewhere about 50° 
South this heavy water sinks. It can- 
not actually be seen, but this creates 
a dramatic “waterfall” in the ocean 
that carries down millions of cubic 
feet of water. Other water is flowing 
south from the Equator at deep 
levels. All along the way it picks up 
arich supply of nutrients from dead, 
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sinking organisms. When this warmer 
water from the Equator reaches the 

raterfall it is displaced upward by 
the cold water. The cold water, hav- 
ing greater density, might be thought 
of as a wedge forcing the warm 
water to the top. The warm water 
breaks to the surface, releasing dis- 
solved nutrients that are the food 
supply of the plankton. The plank- 
ton, in turn, support a great fish 
population. 

Dr. Carl H. Oppenheimer, of the 
University of Texas Institute of 
Marine Sciences, plans research to 
learn more about the ocean current 
cycles that replenish food supplies 
in the sea. His project includes the 
difficult task of determining the re- 
lationships between the activity of 
bacteria and the deposits of minerals 
in ocean bottom sediments. 

Antarctic fishes will be studied by 
scientists from Stanford University. 
Dr. Donald E. Wohlschlag, head of 
the Stanford group, will direct a 
project aimed at increasing our un- 
derstanding of how fishes adapt to 
cold waters. 


Penguins Aid Medicine 

The playful and curious penguin, 
the creature most of us consider 
typical of all Antarctic animals, will 
be the subject of a special study. 
This is the background of the prob- 
lem to be investigated: 

How do living organisms maintain 
a balance between the water and 
dissolved salts in their body fluids? 
Generally, each species has limits 
for both salt and water in its tissues. 
If either salt content or water con- 
tent goes too far above or below 
these limits, the balance is upset. 
Severe illness or death may follow. 

The scientists in the Antarctic are 
areful to maintain a supply of fresh 
water from melted ice. But the pen- 
guins rely on salty pools to quench 
the thirst brought about by a diet 
high in salt content. 

Man is harmed when he drinks 
sea water because his body cannot 
excrete the excess salt the sea water 
contains. However, the penguin has 
become adapted to heavy salt con- 
centrations in its water. It is able to 
maintain a balance between salt and 


water. 

Last year, scientists engaged on a 
project under the direction of Dr. 
Knut Schmidt-Nielsen of Duke Uni- 
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Lab work follows field work. Here, biolo- 
gist examines sea water for chlorophyll. 


versity, Durham, N. C., made the 
discovery that the young penguin 
has a_ well-developed salt gland 
which functions immediately after 
hatching. Studies of the way in 
which the salt gland functions may 
provide an understanding of the 
processes by which salt is separated 
from body fluids and released out- 
side the body. 

The chemistry involved in salt 
elimination is very complex. In spite 
of an enormous amount of research 
in this field, scientists are not yet 
satisfied with their present explana- 
tions of salt elimination. That is why 
Dr. Schmidt-Nielsen’s group is eager 
to continue its research. 

The data from this research may 
some day enable physicians to cure 
or prevent certain kidney diseases, 
in which the body fails to excrete 
even small amounts of salt. 

Two new studies are designed for 
the present South Polar summer. One 
is designed to investigate how the 
salt gland develops in the young pen- 
guin and in the embryo. The other 
will study changes in salt and water 
balance during the 40-day fasting 
period while penguins incubate eggs. 

All these problems—from bacteria 
studies to the activity of penguins 
—no matter how remote they may 
seem from each other, are linked. 
Each exploration brings science 
closer to understanding the complex 
processes of life everywhere in the 
world. 
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today’s scientists 


Dr. Walter Orr Roberts... 
SOLAR SCIENTIST 


HE sunnier the day, the less likely 

trout are to bite. So it sometimes 
happens that on days when the sun 
does not shine, Dr. Walter Orr Roberts 
takes up his trout rod and heads for the 
trout stream nearest his laboratory in 
the Colorado Rockies, 

Dr. Roberts’ eyes are always on the 
sun. The purpose of his scrutiny is not, 
however, to size up the possibilities for 
trout fishing. His principle interest is 
the scientific investigation of the sun. 

Dr. Roberts is an astrophysicist. He 
is concerned with solar activity and its 
effects on the Earth and its atmosphere. 
He is director of the High Altitude 
Observatory of the University of Colo- 
rado. From this vantage point at Climax, 
Colo., far above the smoke and dust 





Mount Wilson and Palomar Observatories 


Photo above shows unusually large 
group of sunspots associated with major 
disturbances of radio communications in 
summer of 1956. Photo at right shows 
details of large sunspot. Dark core of 
relatively cool gases is surrounded by 
wispy filaments of warmer gases. 
Warmer gases shoot outward and may 
be source of charged particles that cause 
Earth’s magnetic storms and the aurora. 


of cities, Dr. Roberts and his colleagues 
observe, measure, and hypothesize about 
the sun’s activity. 

Walter Orr Roberts was born on Au- 
gust 20, 1915, in West Bridgewater, 
Mass. He grew up on a farm, where he 


developed a lifelong love of the out- 
doors. In 1938 he received his B.A. 
from Amherst College, in Amherst, 


Mass., and went on to graduate study 
at Harvard University. After receiving 
his M.A. degree in 1940, he and _ his 
bride of one month went to Climax, 
Colorado, high in the Colorado Rockies. 
Here he set up the first solar corona- 
graph station in the Western Hemi- 
sphere. (The coronograph, a telescope 
fitted with an opaque circular disc, 
masks the sun’s image and gives the 


« 














University of Colorady 





effect of an artificial eclipse of the sun. 
It is used to study the corona, the suns 
gaseous outer rim.) When the Climax 
station was designated as the High Alti- 
tude Observatory and affiliated with th 
University of Colorado, Dr. Roberts was 
appointed its director. 

“The face of the sun,” explains Dr. 
Roberts, “is 864,000 miles in diameter 
or something like 100 times the diam. 
eter of the entire Earth. The sun, ap- 
proximately 90 million miles away from 
the Earth, is not a solid body, but is, 
in fact, a huge sphere of glowing gas 
The surface of the sun has been caleu- 
lated to be about 10 thousand degrees 
Fahrenheit in temperature, whereas 
deep down in the center of the sun, 


(Continued on page 30) 
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To make accurate weather observations, John designed and constructed the basic meteorological instruments shown in display. 


PROJECTS AND EXPERIMENTS 





PROJECT: Watching the Weather 


STUDENT: JOHN RIGDON, GRADE 10, WINNER, FUTURE SCIENTISTS OF AMERICA AWARDS 
SCHOOL: CHAFFEE HIGH SCHOOL, CHAFFEE, MO. 


[On the frigid Antarctic continent, 
the weather and scientific research ac- 
tivities are involved in a kind of meteor- 
ological round robin, First of all, there 
is basic weather research. Antarctica’s 
vast system of atmosphere, ocean, and 
ice influences the weather of the entire 
southern hemisphere. The Antarctic 
continent also provides a unique natu- 
ral laboratory where unusual conditions 
may lead to a better understanding of 
the basic nature of meteorological 
events everywhere. 
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TEACHER: CHARLES GODDARD 


In addition to basic weather research 
in Antarctica, scientists are interested in 
predicting day-to-day local weather 
conditions. The field work and safety of 
biologists, geologists, and the weather- 
men themselves, may depend on accu- 
rate short range local forecasts. So—in 
a sense—local weather studies aid in the 
study of basic meteorology. 

It is so easy to become interested in 
the research problems of scientists that 
we forget about the scientists them- 
selves. What, for example, influences a 


young scientist to choose meteorology 
as his specialty, rather than one of the 
many other interesting and challenging 
fields of research? 

John Rigdon’s project describes 
some homemade versions of instru- 
ments in daily use by Antarctic meteor- 
ologists. His report also gives us a 
glimpse of the experiences and dreams 
that channeled his interests. John may 
someday become a professional scien- 
tist—a meteorologist most likely. No 
matter what career he chooses, his sense 











of humor—evident in his writing—will 


be of great help.] 
JOHN’S PROJECT 


Watching the weather has become 
very important in the lives of citizens in 
my home state of Missouri. Missouri 
is located in the tornado belt of the 
United States. Statistics show that the 
29 tornadoes recorded in 1959 were the 
fewest Missouri had experienced for 
many years. 

Therefore, it seems only natural that 
I have been weather conscious since I 
was very young. My first recollection of 
interest in the weather goes back to 
pre-school] days. My mother would take 
me to the front porch to sit and watch 








Photos by John Rigdon 
John’s weather instrument shelter was 
built of alternating slats. This type of 
construction affords protection for instru- 
ments and permits free air circulation. 





In making wind vane, John used bearings to increase sensitivity. To increase water 
evaporation from psychrometer’s wet bulb thermometer, he used small electric fan. 


the cloud formations and the flashes of 
lightning of an approaching thunder- 
storm. Her explanations were her way 
of teaching me that these were interest- 
ting parts of nature rather than events 
to cause fear. 

My home town had two tornadoes the 
year I was in the eighth grade. I made 
up my mind to study atmospheric con- 
ditions to learn what created these 
storms. In daydreaming how an ama- 
teur weather forecaster might render 
service to his community should disaster 
strike again, I visualized myself in that 
heroic capacity. 

As a high school freshman and gen- 
eral science student, I began work 
toward converting dreams to reality. I 





first constructed a back yard weather 
instrument shelter. I built this to meas- 
ur@e22 inches x 22 inches x 27 inches. 
The walls are of 14-inch x 4-inch wood- 
en slats. The slats of the inner walls 
alternate with slats of the outer walls. 
This provides complete circulation of 
air at all times, while the instruments 
inside the shelter are protected from 
direct sun rays and precipitation. 

I thought meteorology surely must be 
my field. I began work designing and 
sketching equipment with which | 
hoped to outfit my amateur weather 
station. I was certain that the field of 
meteorology would soon be sitting up 
and taking notice of its new recruit. 
Actually, I quickly discovered that it 


t-—- 6a 























John’s rain gauge meets several requirements necessary for a satisfactory instrument. 
It is accurately calibrated. It catches all rain without losses due to splashing. Note 
that door permits easy reading, and gauge is stable so wind will not tip it over. 
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was much easier to draw sketches than 
it was to make them work. 

In September 1959, I built a metal 
wind vane. The vane base is of %-inch 
plywood. Perpendicular to this, is a 
14-inch metal shaft. The 24-inch pointer 
was mounted on bearings at the tip of 
the shaft. 

Next I constructed an anemometer to 
measure wind velocity. For building 
materials I used: wood for base, metal 
rods, a tin can, three metal cups which 
were halves of toilet flush valve floats, 
a small 6-volt d.c. motor, a d.c. milli- 
ammeter, and wire. 

This I built and rebuilt many, many 
times. 

The finished anemometer measures 
16 inches in height from the base. At 
the top of the shaft, placed at 120° 
angles, are three %-inch metal rods, 10 
inches long. Half of a float valve cup 
is attached at the end of each rod. 

In the center of the upright shaft is 
a cylindrical-shaped housing for the 
6-volt d.c. motor, which acts as a d.c. 
generator when turned by the spinning 
anemometer shaft. The milliammeter 
measures the current generated. 


Calibrating the Anemometer 


The reading on the milliammeter 
scale depends on the speed of the elec- 
tric motor, and this in turn depends on 
how fast the wind is blowing. To cali- 
brate the milliammeter scale in miles 
per hour, I mounted the completely as- 
sembled instrument on top of the cab 
of a pickup truck. Readings on the mil- 
liammeter were taken on a calm day 
while the truck was driven at several] 
known speeds. 

The construction of a rain gauge was 
the next project. First, I made a cone of 
metal, 6 inches in diameter at one end 
and 2 inches in diameter at the other. 
This formed a base container. The cone, 
small end down, was fastened to a 
wooden base. Inside the metal cone, 
I placed a 14-inch x 10-inch glass tube 
on which a scale was marked off in 
inches. A funnel was placed to drain 
into the glass tube. A 6-inch x 10-inch 
metal cylinder encloses cone, tube, and 
funnel. A door in this cylinder permits 
the tube to be read. Precipitation is 
calculated by dividing the reading (in 
inches and fractional parts of inches) 
in the glass tube by 16. This conversion 
is necessary because the area of the 
cylinder exposed to precipitation is 16 
times the area of the cross-section of 
the glass tube. 

A psychrometer was constructed to 
measure relative humidity. Centered on 
a plywood base is a vertical mount with 
a divider. The wet bulb thermometer, 
on the right side of the divider, is ven- 
tilated by a 6-inch electric fan built to 
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4 Gnemometer 





When anemometer spins, current from generator (shown just above base) is fed to 
milliammeter. Wind velocity is determined from milliammeter readings. For calibra- 
tion, anemometer was mounted on truck moving at known speeds on a windless day. 
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Rain alarm gives signal when moisture falls on copper plates of instrument. Moisture 
permits current to flow between plates to change anode charge of radio tube. Then 
current flows through tube circuit to activate relay, ringing bell to set John in motion. 
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Nephoscope shown in photo (left) and diagram (at right) is in- 
strument to measure cloud direction and velocity. Nephoscope 


operate off a construction set motor. The 
dry bulb thermometer is on the left 
side of the divider. Relative humidity 
can be found quickly by taking the dif- 
ference between wet and dry bulb 
thermometer readings and finding the 
equivalent relative humidity from a 
table on the base of the psychrometer. 

My barometer is a mercury filled, in- 
verted glass tube with the open end in 
a jar of mercury, Jar, tube, and a yard- 
stick (to provide a scale in inches of 
mercury) are mounted on plywood. The 
jar can be raised or lowered slightly to 
level the mercury at zero on the yard- 
stick. The level of the mercury in the 
tube read on the yardstick gives correct 
barometric pressure expressed in inches 
of mercury. 

A nephoscope was constructed to 
measure speed and direction of cloud 
movement. Its 10-inch circular base of 
%-inch plywood has a 6-inch circular 
mirror centered on it. A 3-inch sight is 
at the side of base, as are the four direc- 
tion markers. The instrument is mounted 
on three small legs. 

I have just completed a rain alarm 
to alert me the instant any form of 
precipitation begins. 

This device consists of two copper 
plates of irregular shape, separated from 
each other by about % inch, mounted on 
an insulator, This is a moisture detect- 
ing element whose sensitivity can be 
adjusted according to the kind of pre- 
cipitation expected (from snow to rain) 
with a variable resistor. 

When detecting element is dry, the 


starting anode of the radio tube (I used 
RCA tube type #117L7) is negatively 
charged and does not permit a current 
to flow. When the moisture detecting 
unit is wet, it passes a current which 
changes the charge on the tube anode. 
This permits current to flow through 
the tube circuit and operate a relay. 
The relay activates a circuit and rings 
a bell. The wiring diagram shows con- 
struction of the rain alarm. 
Learning by Doing 

What have I learned from working 
on this project? 

I have learned a great number of 
things not found in books. Accomplish- 
ing something, I have discovered, takes 
perseverance, patience, and an earnest 
desire, as well as kindness and under- 
standing from one’s associates. 

I discovered that it gives one a sense 
of well-being and satisfaction to know 
that he has created something himself. 
I have learned that this makes me want 
to go a step further toward the reali- 
zation of my ambition. 

Two years ago I began with the idea 
of watching the weather. Now I am 
looking forward to the time when | 
hope to enter college. I am planning 
my high school curriculum with an eve 
on the future. 

I trust that I have also learned some 
of the things that will help to make me 
a good and respected citizen of my 
country, like our first weatherman, 
Benjamin Franklin. It was he who said, 
“Some people are weather-wise, but 





consists of a mirror mounted on a directional scale. Cloud 
reflections permit readings to calculate direction and velocity. 


most are otherwise.” And it was Mark 
Twain who said that everybody talks 
about the weather, but nobody does any- 
thing about it. 

[In developing his 
weather instruments, John relied on 
many sources of information. In_pre- 
paring his report he included a bibliog- 
raphy of useful titles. If you are in- 
terested in getting started in weather 
watching, you may find these books 


helpful. ] 


knowledge _ of 


John’s Bibliography 

B. C. Haynes, Techniques of Obsere 
ing the Weather. New York: John C. 
Wiley and Sons, 1947. 

Charles and Ruth Laird, Weather- 
casting. Englewood Cliffs, N. J.: Pren- 
tice-Hall, Inc. 

A. F. Spilhaus, Weathercraft. New 
York: Viking Press, 1951. 

Raymond F, Yates, The Weather for 
a Hobby. New York: Dodd Mead and 
Co., 1946. 

The following bulletins may be ob- 
tained from Superintendent of Docu- 
ments, U. S. Government Printing Of- 
fice, Washington 25, D.C. (Write for 
prices. ) 

Weather Forecasting, 1952 

The Weather Bureau at Work 

The Weather Bureau 

You will find a great deal of informa- 
tion about weather in 1001 Questions 
Answered About the Weather, by Frank 
Forrester; Dodd, Mead & Co., New 
York, 1957. It also includes an excel- 
lent bibliography. 
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By ALEXANDER JOSEPH 


PROJECT 
POINTERS 
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In every issue, Science World presents 
a page of project pointers. Each pointer 
is related to one of the major articles 
or features. Each of these project pointers 
explores some basic concept. The con- 
cepts and techniques may suggest fur- 
ther ideas to get you started on a project 
of your own. 





Regelation 


Ice at the bottom of a glacier tends 
to melt because it is under pressure of 
the ice on top of the glacier. If the 
pressure is relieved, the ice freezes once 
more. This relation between pressure 
and freezing point can be seen by tak- 
ing a cake of ice and laying a wire 
across it. If the wire is pulled down by 
two heavy weights attached to it, it 
will cut through the cake of ice. The 
pressure under the wire is sufficient to 
melt the ice. 

However, the water in the path of 
the wire will freeze again almost imme- 
diately as the wire moves down and 
the pressure is relieved. The result is 
that the wire seems to pass right 
through the cake of ice without cutting 
it into two pieces. 





Another way to demonstrate this 
phenomenon is to build a large ice cube 
out of smaller ice cubes. Place the ice 
cubes together and apply a weight to 
the top of the pile. The ice will melt 
on the bottom, but all the cubes will 
freeze together where their surfaces 
meet. This experiment will not work 
too well in very hot weather. 


Snowflakes Under Microscope 

When the first snow of the year falls, 
you can be ready to observe the won- 
derful structure of snowflakes under 
the microscope, and also take photo- 
micrographs of the snow crystals, such 
as the one on this page. 

All you require is a low power light 
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source for the microscope, needed only 
at night. The single snowflakes can be 
collected on ordinary glass microscope 
slides which are kept below 32°F. by 
the outdoor air temperature, if it is 
below freezing, or by dry ice. Observe 
the “snowflakes under the microscope 
using low power. Adjust the light with 
the diaphragm or use dark field illumi- 
nation. 


Producing Antarctic Temperature 

Temperatures 125 degrees below zero 
(-125°F.) have actually been recorded 
in the Antarctic. It is rather simple to 
attain temperatures approaching this 
level by using an alcohol-dry ice mix- 
ture. Wear gloves throughout this ex- 
periment, and be sure that no flames 
are present in the room. 

Put a quantity of dry ice into a pyrex 
beaker. Add alcohol. Various substances 
may be immersed in this mixture. An 
ounce of mercury placed in a test tube 
and lowered into the mixture will 
freeze. A hot dog will turn hard as a 
rock and snap into pieces if hit with a 
hammer. Plants and flowers will become 
brittle. Rubber will become brittle and 
crack. 

If nonpathogenic bacteria (vinegar 
bacteria or cheese-making bacteria) are 
placed in test tubes, immersed in the 
low-temperature solution, and then re- 
cultured, the freezing at extremely low 
temperatures will not destroy them. 


Photomicrograph from Dr. Vincent J. Schaefer 
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103° F. 
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They will not multiply, however, in a 
culture that is kept at the Antarctic 
temperature. Do not place fingers inside 
the mixture of alcohol and dry ice. Also, 
do not touch the outside of the con- 
tainer with bare hands. 

If acetone, rather than alcohol, is 
used for the dry ice mixture, even 
lower temperatures can be attained. 


List of Materials 

. Gloves 

. A pyrex beaker or tin can 
Rubbing alcohol or acetone 
. Three pounds of dry ice 

. A pyrex test tube 


Ur OL 


Additional Starters 


1. Pour boiled water into a prism- 
shaped form and freeze it to make an 
ice prism. Try using it as an optical 
prism out-of-doors in freezing weather. 

2. Measure the refractive index of 
clear ice. 

3. Use a nuclear emulsion film to 
record cosmic rays over a one-month 
period (no camera is needed). Develop 
the film and examine it for particle 
tracks under the microscope. 

4. Measure the wave length of vari- 
ous monochromatic light sources (pro- 
duced by flame tests) by using Young's 
method with a simple double slit. 

5. Make a scale model with accu- 
rate contours of Antarctica. 
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The Processes of Science 


By THEODORE BENJAMIN 


The little rhyme was true up to 1859. 
That year Gustav Kirchhoff, aided by 
Robert Bunsen, studied the pretty rain- 
bows of color observed when light 
passes through a prism, and found that 
the rays of light could tell us the com- 
position of the stars. The discoveries of 
Kirchhoff and Bunsen form the basis of 
the modern optical spectroscope. 

In general, the spectroscope is a 
“sorting out” device. Spectroscopes fall 
into two types, those that separate out 
matter by size or velocity, and those 
that arrange electromagnetic radiations 
according to “size.” The mass spec- 
troscope can take a jumbled assortment 
of atoms of different sizes and _ sort 
them out by mass. The optical spectro- 
scope—probably the most commonly 
used of all spectroscopes—can take light 
composed of many different colors and 
sort out the various colors in the order 
of their wave length. You see this ar- 
rangement, called a spectrum, when- 
ever you see a rainbow or examine white 
light through a prism. 

White light is composed of all the 
visible colors, each corresponding to a 
particular frequency of light. Red light 
is the lowest of the visible frequencies 
and violet is the highest. Orange, yel- 
low, green, and blue fall between. Actu- 
ally, the number of such frequencies in 
the spectrum of white light is almost 
infinite. If a narrow beam of white light 
is passed through a prism, the low 
frequencies move out of the prism at a 
slightly different angle from that taken 
by the high frequencies. The result is 
a continuous band of colors, referred to 
as a continuous spectrum. 

There are two major ways of break- 
ing light into its component colors. The 
prism employs the principle of refrac- 
tion, bending the higher frequencies 
(violet) more than it does the lower 
(red). The diffraction grating depends 
on the principle of interference to sep- 
arate light waves. The diffraction grat- 
ing is ruled with fine parallel lines, ex- 
tremely close together. 

Let’s see what information we can 
derive from the optical spectroscope. 


The optical spectroscope can identify 
the chemical elements of which gaseous 
matter is composed. 


A white-hot solid yields a continuous 
spectrum, an uninterrupted band of 
color ranging from red to violet. But if 
our source of light is a luminous gas, we 
observe a radically different spectrum: 
a series of bright lines are observed be- 
tween which we see black bands. The 
bright lines appear at the same point in 
the spectrum that the corresponding 
color in the continuous spectrum ap- 
pears. However, the bright line spec- 
trum is found to be interspersed with 
black bands, because the light from the 
incandescent gas lacks whole bands of 
frequencies. 

For example, the optical spectrum of 
gaseous sodium consists of only two 
lines very close together in the yellow 
region. The neon spectrum, on the 
other hand, consists of more than a 
hundred lines scattered across the spec- 





ments which would, when luminous, 
give rise to the colors corresponding to 
the missing frequencies represented by 
the dark lines. 


The spectroscope can determine the 
motion of a star in the line of sight. 


If a moving source of waves ap- 
proaches an observer who is stationary 
relative to the source of the waves, the 
waves are crowded together. The ob- 
server records a higher frequency than 
he would record if he were moving at 
the same speed as the source. Similarly, 
as a wave source recedes from the ob- 
server, the frequency appears 
This is known as Doppler’s principle; 
hence the term Doppler shift. 

If a star is moving away from the 
Earth, all of its spectral lines tend to 
shift toward the low frequency or red 
end of the spectrum. 

If the hydrogen spectral lines from 
a distant star are compared with a 
hydrogen spectrum from a terrestrial 
source, a decided shift toward the red 
of the star’s lines indicates a velocity 
A shift toward the violet 
indicates a velocity of approach. In each 
case, the degree of shift is proportional 
to the relative velocity. 
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Science World graphic 


In prism telescope, light from a glowing source comes through slit of collimator. 
Parallel rays are directed to prism, producing spectrum observed with telescope. 


trum. Because no two elements display 
identical spectra, we have a means of 
“fingerprinting” every element. Once 
the spectra of the elements have been 
recorded, the composition of any mix- 
ture or compound may be determined, 
whether the sample is located on Earth, 
or in a distant star or nebula. 


The spectroscope can analyze the 
gaseous atmosphere of a star and de- 
termine its elements. 

Suppose a cool gas is placed between 
an incandescent (glowing) solid and 
our spectroscope. The gas absorbs from 
the continuous spectrum of the solid 
the very colors the gas would normally 
emit. This produces dark lines in the 
spectrum of the solid. Thus, if a star 
exhibits a continuous spectrum crossed 
by dark lines, we can identify the ele- 
ments in the cooler atmosphere of the 
star. This is done by identifying the ele- 


Questions 


1. The so-called Fraunhofer _ lines 
visible in the solar spectrum are dark 
lines which cross the spectrum at spe- 
cific points. What is the origin of these 
lines and what information do they con- 
vey? 

Answer. They are due to absorption 
by elements in the cooler outer atmos- 
phere of the sun. The most prominent 
dark lines are identified as those we 
know to be associated with hydrogen, 
helium, and calcium. 

2. The spectra of distant nebulae ex- 
hibit a distinct shift toward the red end 
of the spectrum. It is further established 
that the farther away the nebula is, the 
greater the red shift. What deductions 
can you make from these facts? 

Answer. If our basic assumptions are 
correct, nebulae are moving away from 
us. Thus the universe is expanding. 
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Cells and Radiation 
Dear Editer: 
Why do malignant tissues absorb 
more radiation than normal tissues? 
Marilyn Peterink 
Fort Wayne, Ind. 


Answer: To answer your question, 
Science World called the Sloan-Ketter- 
ing Institute for Cancer Research in 
New York City. We were told that 
malignant tissues most probably do not 
absorb radiation at a greater rate than 
normal tissues. This fact is one of the 
dangers of radiation therapy (treatment 
of disease by radiation). 

During treatment, to protect normal 
tissue surrounding a malignant growth, 
great care is taken to focus the radiation 
as nearly as possible on the malignancy. 
Sometimes radioactive materials are 
surgically implanted in the malignant 
tissue. Another method used to mini- 
mize damage is called rotation therapy. 
For example, in treating a malignancy 
in the throat, radiation would be al- 
ternately applied from the sides and 
front. 

It is true that rapidly growing tissues 
—those undergoing frequent cell divi- 
sions—are more sensitive to radiation 
damage than mature, resting tissues. 
For this reason, the blood-forming. or- 
gans (spleen and bone marrow), tips of 
growing bones, and the reproductive 
glands where germ cells are undergoing 
division are particularly sensitive. 

At one time, it was thought that all 
cancerous tissue grows more rapidly 
than normal tissue and might be more 
sensitive to radiation. The Sloan-Ket- 
tering spokesman said this idea is a 
myth—only a few types of cancer grow 
more rapidly than normal tissue. 


Perpetual Query 


Dear Editor: 

If you attached the shaft of a motor 
to the shaft of a generator and also con- 
nected the generator wires to the motor, 
and then gave the motor a_ spin, 
wouldn’t the motor turn the generator, 
which would supply current for the 
motor, thus making a perpetual motion 
machine? 

Steven Dick 
Bronx, N. Y. 


Answer: The person who attempts to 
build such a machine is trying to over- 
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come a basic condition of the universe— 
the Law of Conservation of Energy. 
According to this law, the most work 
we can get out of a machine is the 
amount we put in—no more. This 
would hold true even in a_ perfectly 
frictionless machine. But in all actual 
machines some friction is present. 
Thus, the useful work produced is al- 
ways less than the amount we put in, 
for some of the energy is lost in friction, 
radiated heat, and in other ways. For 
example, in the device you propose 
some of the initial energy to spin the 
motor would be used to overcome its 
inertia. Part of the energy reaching the 
generator would also be lost in over- 
coming inertia. In both generator and 
motor there would also be losses due to 
friction and transmission through the 
wires. On the second cycle, consider- 
ably less energy would be available to 
turn the generator. Energy would con- 
tinue to be lost in each cycle from motor 
to generator and return, until your ma- 
chine ground to a halt. 


Bacteria and Food Spoilage 
Dear Editor: 

Last year in biology we learned that 
bacteria and molds spoil foods. I would 
like to know just what the bacteria do 
to change good food to spoiled food. 

Joseph Applegate 
Des Moines, lowa 


Answer: Foods are spoiled by many 
organisms, such as bacteria, yeasts and 
molds—simple plants that cannot make 
their own food as do the green plants. 
All of these plants produce digestive 
fluids which react chemically with food 
to break it down into simpler liquid 
substances. As the bacteria, yeasts, and 
molds use food for energy and growth, 
they produce waste products. Food 
spoilage results from the action of the 
digestive fluids or waste products on 
foods. 

These types of organisms do not al- 
ways thrive on the same foods. Bacteria 
grow best on protein—rich foods, such 
as eggs, meat, and milk. Molds do best 
on fruits and jellies—foods with large 
amounts of sugar and acid. Yeasts 
thrive in fruit juices or other sweet 
liquids. 

When bacteria act on the protein of 
meat, for example, their digestive juices 
liquefy the meat, producing solutions of 
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Brookhaven National Laboratory 
Radiation produced abnormal chromo- 
somes, causing cell nucleus to divide in- 
to three daughter nuclei instead of two. 


amino acids (amino acids are com- 
pounds of which proteins are built) 
and gases, together with new com- 
pounds resulting from bacterial waste 
products. This mixture smells bad and 
tastes worse. It may be toxic (poison- 
ous) to humans and animals. One bac- 
terial toxin sometimes produced when 
canned foods are not properly processed 
is one of the most dangerous poisons 
known. It is botulinus toxin, produced 
by soil bacteria called Clostridium bo- 
tulinum. 

Bacteria in milk produce spoilage by 
first converting the milk sugar (lactose) 
to lactic acid. This causes the proteins 
in milk to clump and settle out. Later, 
other bacteria act on the milk proteins 
in much the same way that they act on 
meat proteins. 

Yeasts convert fruit sugars to alcohol. 
Molds growing on bread send out di- 
gestive juices that break down the 
sugar, starch, and protein into substances 
that can be absorbed directly by the 
mold cells, but change the bread so that 
it is unfit for humans. 

Foods can be preserved by processes 
that either kill bacteria or inhibit their 
growth. The most common preservative 
methods in use today are heat treat- 
ment (as in canning) and freezing. 
Smaller amounts of food are preserved 
by salting and drying—processes which 
control bacteria by taking water from 
their cells. 

Since some bacterial products are 
toxic, a good safety rule is never to 
taste any preserved food that has a 
strange odor or unusual appearance. 
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means to be a physicist, | quote Democ- ritus—as to every great physicist—the most textile fiber. He may be measuring the earti ffi te 
ritus, the Greek philosopher who 2300 years important, satisfying aim in life was the search or measuring a drop of water. He may proj = 
ago believed all matter was made of tiny for fundamental truths which give order and inside the atom or outside the galaxy. Hem os 
particles called atoms. He said: meaning to our universe. be a theoretical physicist, working with pe cf 
cil and paper, asking questions of the cosm® Our 
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fact than become King of the Persians.” terms of a career, this may sound like a for- He may be an experimental physicist, work “thinki 
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Physicists have played vital roles in such important space developments as Tiros. This satellite is Comparing materials under a barrage of 
-dialing 


designed to take still pictures of the earth’s cloud cover and transmit them to ground installations. atoms is typical of this woman’s many If 
teresting research projects. 
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ave amplifiers—to test a theory or to give 
practical application. 

But in each case the physicist is seeking 
knowledge about the basic structure and be- 
havior of space and time, matter and energy. 
The Challenges Ahead 


A hundred years ago man thought he’d 
= solved all nature’s secrets. ‘‘There is nothing 
s 







Jet to discover,” he said. We know how 
foolish such thinking is. In the past 25 years 
man has gained more new knowledge than 
in all previous history. He has peered farther 
into the reaches of infinity than ever before. 
Yet each forward step brings him to new, 
ever-expanding frontiers. 


What are some of these new frontiers in 
physics ? 


We believe we are on the verge of control- 
ling the fusion of hydrogen atoms for the 
production of power. When we succeed we 
will be able to convert into energy the oceans’ 
limitless supply of hydrogen. 


We are moving into space. We need a more 
efficient rocket drive, and shielding against 
cosmic radiation. We need to know what 
space travel will do to man’s body and mind. 


























Our electronic computers grow increas- 
ingly versatile. The development of automatic 
“thinking” machines, even of robots, is a 
lectron dif program already in hand. 


Beyond these marvels lie basic problems: 
the structure of matter; the nature of space 
and time; an understanding of the universe. 
These are the frontiers that challenge the 
physicist of tomorrow. 


A Broad and Varied Science 


“That is all very well,” you are probably 
saying, “but what will I do if I become a 
physicist?” 


There are almost as many answers as there 
are physicists in our country—and there are 
nearly 30,000 


Physics is a science of immense scope. Be- 
cause it deals with fundamentals it cuts across 
virtually every other science. Traditionally, 
it included mechanics (which deals with how 
things move and the forces affecting motion), 
light, heat, sound, electricity, and magnetism. 
But since physicists unlocked the atom’s core 
new fields have opened: nuclear physics, 
plasma physics, solid state physics, electronics, 
cryogenics, radioactivity, ultrasonics, to name 


observed just a few. 


aerody- f 
) provide _ Today nearly half our physicists work in 
— de- F industry. They are young (80% are under 45) 
tele» and their jobs are important. You might 
work for an aircraft manufacturer or an 
electronics firm, or for a company involved 
in atomic power, guided missiles, satellites, 
long-range communication, and similar fields. 
You would be contributing vital skills to the 
nation’s security and scientific progress. 






















Or you might be part of a team researching 
new and better products for any one of a host 
of industries: petroleum, chemicals, metals, 
textiles, paper, rubber, drugs, plastics, glass, 
food products—the list is long. You would 

contributing to your fellow-man’s safety, 
or pleasure, or health, or efficiency, or well- 

ing, 


Sometimes a discovery in physics can cre- 
ate an entire industry. For example, the tran- 
sistor—a tiny ‘solid state’? device that con- 
trols and amplifies electric signals—was de- 
veloped about 10 years ago by three young 
physicists. Today over 100 companies do a 

,000,000-a-year business in transistors 
and other semiconductors. They have made 
Possible guided missiles and pocket-sized 
Tadios, electronic “brains” and long-distance 


rage of 
dialing, 


any in- 
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A third of the nation’s physicists teach the 
science. If you taught, yours would be per- 
haps the most important job of all; for the 
growing interest in physics has created a se- 
vereshortage of competent, inspiring teachers, 
both in high schools and colleges. 


Another major employer of physicists is 
the Federal Government. This does not mean 
only the Defense Department, the Atomic 
Energy Commission and the National Aero- 
nautics and Space Administration. There are 
vital jobs with the Geological Survey, Agri- 
culture Department, Weather Bureau and 
National Bureau of Standards. 


Some physicists go into business for them- 
selves as consultants, usually after several 
years’ experience working for others. 


The Need for Advanced Education 


It is not easy to become a physicist. Physics, 
like most worthwhile professions, demands 
effort and training. The minimum require- 
ment is a Bachelor of Science degree. (If you 
have a bent for physics you’ll be wise to get a 
headstart by taking all the science and math 
you can in high school.) But professional ad- 
vancement may be less rapid without a grad- 
uate degree—an M.S. and, preferably, also 
a Ph.D. The more challenging assignments 
and the greater financial rewards go to the 
physicist who has his doctorate. 


This means at least seven years of costly 
higher education. But no student needs to 
feel discouraged for financial reasons. A 
great many scholarships are available for 
undergraduates, and fellowships and gradu- 
ate assistantships to graduate students. Many 
of the assistantships pay a stipend to the 
student for research or teaching, and also 
cover tuition. Hundreds of employers eagerly 
hire student physicists for well-paying sum- 
mer jobs. 


What qualities should a budding physicist 
have? 


Obviously, a basic interest in natural phe- 
nomena, and a real desire to learn their whys 
and wherefores. Beyond this, he should: 


—comprehend fundamental ideas and be 
able to apply them; 


—reason clearly—observe facts, draw logical 
conclusions; 


—be able to concentrate for sustained periods 
on a single problem; 


—have the patience to repeat an experiment 
over and over—hundreds of times, if nec- 
essary; 


—be skilled in higher mathematics; 


—have some mechanical aptitude and man- 
ual dexterity, particularly if he plans to be 
an experimental physicist. 


Can a girl succeed in physics? Although the 
number of women physicists is small at pres- 
sent, more and more women are entering the 
field, especially as laboratory researchers and 
teachers. A few famous female physicists 
have made outstanding discoveries: for ex- 
ample, Marie Curie discovered radium, and 
Lise Meitner’s experiments with uranium 
helped lay the foundation for controlled 
atomic fission. Today, most research is per- 
formed by “‘teams’’—but although the atmos- 
phere of physics is predominantly masculine, 
women are making successful careers in 
physics. 


A Rewarding, Satisfying Career 
I feel the physicist’s rewards are great. On a 


practical level, he has his pick of jobs. While: 


he may not become wealthy, salaries are ex- 
celient. Average starting pay for a new grad- 
uate ranges from $100 to $150 a week, de- 
pending on the degree he holds. Government 
jobs (mostly under Civil Service) pay about 








$5200 to $16,000 a year. Teaching salaries 
are a bit lower—ranging from about $4000 
for an instructor to $15,000 for a department 
chairman. Wages are highest in industry. 
They can exceed $20,000 a year. A man who 
combines a physicist’s knowledge and execu- 
tive talents can reach high levels. Many major 
companies are run by physicists. 


But the intangible rewards are greater. 
There is no thrill equal to solving a problem 
no one else has been able to. Or of “finding 
the true cause” of a fact. There is adventure, 
too. The physicist stands on the missile 
launching pad, goes beneath the sea, balloons 
into the upper atmosphere. Some day he may 
stand on the moon. Finally, the physicist 
learns to be open-minded, to respect truth. 
He grows not so much proud of his conquest 
of the universe as humble before the immen- 
sity of its conception. 

Some people think of the physicist as the 
“bad guy” who got us into “this mess” — 
potential H-bomb war. But it is rather the 
physicist’s recognized solemn obligation to 
weld human understanding to scientific prog- 
ress. His contributions must be for human 
welfare. His aim must be to improve the life 
of his fellow-man. 


Booklets Available on Other Careers 


This article on a Career as a Physicist is one 
of a continuing series on career opportunities 
for young men and women. Each is available in 
booklet form and will be sent to you on request. 
You'll also find additional help in our free 
booklet, ‘‘ The Cost of Four Years of College.” 
Check booklet you want below, and mail cou- 
pon today. 


A MUTUAL COMPANY FOUNDED IN 1845 


The New York Life Agent in Your Community 
is a Good Man to Know 


Copyright 1960, New York Life Insurance Company 


NEW YORK LIFE INSURANCE CO. 
Career Dept. SW-30, Box 51, 
Madison Square Station, N.Y. 10, N.Y. 


Please send me your booklet on 
the following—at no obligation. 


[_] Accountant (_] Lawyer 

[_] Advertising {_] Librarian 

(_] Aeronautical [_] Life Insurance 
Engineer {| Mathematician 

(_] Architect Medical 

[_] Armed Forces Technologist 

[_] Atomic Scientist | [—] Mineral Industry 


O 


{_] Banker [_] Newspaperman 
(_] Business [_] Nurse 
for Yourself || Personnel Work 
[_] Chemist [| Pharmacist 
[| City Planning [| Physicist 
[_] Clergy {_] Printing Industry 
[_] Counselor [_] Public Servant 
[_] Dentist {_] Rehabilitation 
[_] Doctor Services 
[_] Electronic [_] Retailing 
Engineer [| Salesman 
(_] Engineer [_] Scientist 
[_] Farmer {| Secretary 


[_] Food Retailing 
[| Foreign Service 


{_] Social Worker 
[| Teacher 














[_] Forester [_] Traffic Manager 

[_] Home Economist __[_] The Cost of Four 

{_] Hospital Years of College 
Administrator 

My Name 

lam a student. parent. teacher. 

Address 

City. State 
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Soience in the news 


Earth Stretch 


Is the Earth’s crust shrinking over 
the eons, or is it stretching? 

This is the question which scientists 
of Columbia University’s Lamont Geo- 
logical Observatory are trying to an- 
swer, deep in a zinc mine in Ogdens- 
burg, N. J. 

Their measuring instrument, located 
1,850 feet underground, is simply a 
200-foot-long hollow quartz rod, two 
inches in diameter. One end of the rod 
is embedded in the solid rock. The 
other end of the quartz rod is suspended 
near a reference point, also embedded 
in the rock. If the Earth’s crust between 
the two ends of the quartz rod stretches 
or shrinks, Dr. George Sutton and Dr. 
Jack E. Oliver will be able to measure 
the amount of change. 

Eventually, a total of three quartz 
measuring rods, called strain extenso- 
meters, will be installed. Two rods will 
be mounted horizontally, and one will 
be mounted vertically. This will enable 
geologists to measure the rock stretch 
in every direction. 


Quartz has a low rate of expansion or 
contraction. Thus temperature changes 
in the mine would have only a negligi- 
ble effect on the length of the rod. 

No one knows yet whether the crust 
of the Earth in northern New Jersey 
is being compressed or pulled apart. 
So far the scientists have recorded only 
the tidal pull on the Earth’s crust, 
which causes it to rise and fall about 
six inches in a 12-hour period. These 
tidal motions amount to about one ten- 
thousandth of an inch over the 200-foot 
length of the quartz rod. Whether the 
motion of the crust over long periods 
of time can be measured still remains 
to be seen. 

At present, there are two other such 
measuring stations in the world—one at 
Isabella, Calif., and another in the 
Andes mountains in Peru. Both are 
under the direction of Dr. Hugo Benioft 
of the California Institute of Tech- 
nology, who first devised this measuring 
instrument. Dr. Sutton told Science 
World: “A network of these measuring 
stations will eventually have to be 
established all over the world before it 





United Press International photo 


A new type of solar cell capable of converting sunlight to electricity even under in- 
tense radiation is placed in chamber of Van de Graaff generator for endurance tests. 


can definitely be decided whether the 
Earth is shrinking or stretching.” 

Dr. Sutton suggested that these 
measurements might yield important 
evidence regarding the theory of Dr. 
Bruce Heezen, also of the Lamont Ob- 
servatory, on the origins of the great 
Mid-Atlantic Ridge, a gigantic canyon 
under the Atlantic Ocean. Dr. Heezen 
believes that pressure inside the Earth 
caused the crust to stretch and crack, 
creating the Mid-Atlantic Ridge. (See 
“The Crack That Girdles the Earth,” 
Science World, Oct. 12, 1960.) 

If the Earth’s crust is found to be 
stretching, it will be a piece of evidence 
in support of Dr. Heezen’s theory. 
Whatever evidence is uncovered by 
these measuring stations, it will un- 
doubtedly produce startling new con- 
cepts on the formation and origin of 
the Earth. 


Space Mice 


Three black mice who rode an Atlas 
missile 700 miles into space squeaked 
with relief last week after returning 
safely to Earth. 

The three mice—Sally, Amy, and 
Moe—rode the rocket into the deadly 
Van Allen radiation belt which  sur- 
rounds the Earth. Purpose: to test the 
effect of radiation on space travelers. 

The mice were chosen because of 
their small size and their ability to mate 
and produce many generations within 
a short time. By studying offspring of 
these mice, Air Force scientists hope 
to learn whether space radiation would 
affect the children and grandchildren 
of a human astronaut. 

All three mice were healthy and fit 
after their 25-minute trip from Cape 
Canaveral, Fla., to Ascension Island in 
the South Atlantic, 5,000 miles away. 
The mice were taken to Cape Canaveral 
for a thorough medical check-up. Just 
how the trip affected them may not be 
known for several weeks. 

The mice rode comfortably in a 16- 
inch long cylinder. It was made _air- 
tight to give them a sealed, self-con- 
tained environment. Amy had a % oz. 
instrument package strapped to her 
back. It recorded her heartbeat, respi- 
ration rate, and other reactions during 
space flight. During ten minutes of the 
flight the mice were in a free, or weight- 
less environment. When the nose cone 
re-entered the Earth’s atmosphere, its 
outer “skin” was heated by friction to 
a temperature of 13,000°F. 
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Air Force Capt. L. Gordon Cooper stands beside ‘Big Joe,” a 
capsule that has been fired into space and recovered. A 
similar capsule will carry first U. S. astronaut into space. 


UPI photo 
Moon suit for lunar explorers weighs 120 
pounds on Earth, but only 19 pounds on 
moon. For moon’s mass (and gravity) is 
less than Earth’s. To rest, explorer can 
lower suit’s tripod legs and sit down. 
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Wide World photo 


. 
Measles Milestone? 

Scientists may be close to a vaccine 
against a major killer—measles. 

Measles is a very common disease. 
About nine out of every ten Americans 
have had it. But it is also dangerous. 
In 1958 measles caused 552 deaths— 
compared to 255 deaths from polio. 
The disease weakens its victims, leav- 
ing them open to attack by other seri- 
ous diseases, such as pneumonia and 
encephalitis (a brain inflammation). 

Measles research is now being carried 
on by Dr. John F. Enders of Harvard 
University. In 1954 Dr. Enders—along 
with two other American scientists— 
won the Nobel Prize for Medicine. The 
award was for finding an improved way 
to grow polio virus in the laboratory. 
This research led to the development 
of the famous Salk vaccine against polio. 

In 1953 Dr. Enders started research 
on measles. Measles virus was washed 
from the throat of an _ 11-year-old 
measles victim named David Edmon- 
ston. The Edmonston virus was cul- 
tured in test tubes. Finally, in 1958, a 
safe vaccine was produced from it. The 
vaccine is now being tested. 

The first step was to vaccinate 171 
boys and girls. About four out of five 
developed a fever of over 100°F. This 
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UPI photo 


Scale model of space capsule will be tested in shock tunnel, 
where 1/250th of a second air blast simulates 10,000°F., tem- 
perature space capsule will 


meet re-entering atmosphere. 





Photo from Dr. Ray Womak, School of 
Medicine, Louisiana State University 


Photomicrograph shows measles virus 
(dark spots) growing on human tissue. 


was lower than the fever normally asso- 
ciated with measles. About half of the 
boys and girls also developed a mild 
rash, and 16 per cent suffered severe 
spotting in the mouth. In all cases, 
however, the symptoms were mild and 
disappeared after three days. No child 
was sick enough to be put to bed. Yet 
all received immunity from the disease. 

If future tests prove successful, a 
measles vaccine may be on the market 
in a few years. 








TODAY... you can do so many things with photography : 
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Use your camera as a notebook in the lab. Record details of Catch sports in movies—and learn from them. Movies show role 
a chemical reaction, the steps of a biology experiment. Your exactly what happened, second by second, and help explain foll 
pictures can illustrate your reports, make your notebooks more why. Scientists use movies to analyze motion of many kinds. And info 


complete, and refresh your memory before exams. movies of yourself can help you to analyze your sports techniques. 
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Pictures beat talking about it! For example, if “the car of Win honors for your photos in Kodak’s $11,750 contest. Pick 
the future” is your special interest, keep a scientifically accurate your best snaps or slides. They might win up to $400. For entry 
picture record of your work on it. Pictures help to share the fun blank and information, write: Kodak High School Photo 
and exchange information with other car enthusiasts. Awards, Rochester 4, N. Y. Contest closes March 31, 1961. 


Photography is the |" 


Brownie Automatic Brownie Starmatic Cam- 
Movie Camera, f/2.3, era adjusts exposure automati- 
= cally. While you concentrate 
on the picture, this camera 
sets its own lens. Use it for 
snapshots or slides. Less than 
$30, or as little as $3 down. 
And see these Kodak cam- 
eras with built-in flash holders: 
Brownie Starflash Camera, less 
Brownie Movie Cameras, than $10; or Brownie Star- 
from less than $25, or mite Camera which uses tiny 
as little as $2.50 down. AG-1 bulbs, less than $11. 


EASTMAN KODAK COMPANY |*0 


See your dealer for exact retail prices. SEE Kc 




















sets own lens. You get 
every vital second with this 
8mm movie camera. 
Electric eye measures 
light, sets lens automati- 
cally while you shoot. 
Less than $78, or as little 
as $8 down. Other 8mm 
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TOMORROW. .... photography can do so many things for you 


































Will you be a rocket expert? Photography plays many key Interested in the natural sciences? Explorers, botanists, 
roles in this field. Special cameras record launchings. Others zoologists, geologists are usually good cameramen, too. They 
follow the rocket in flight and check on its track to provide bring back their field trips in pictures to document their find- 
information on the operation of its “on course”? mechanisms. ings and illustrate their published reports. 








Planning a medical career? Photography can provide in- The underwater world holds many vital secrets for military 


valuable facts on which to base a diagnosis. Physicians also use and civilian scientists. Special equipment such as this under- 
pictures for records and to exchange information. Here, doctors water movie camera helps defense specialists, biologists, geolo- 
examine “‘before” and “after” photographs of plastic surgery. gists and other scientists to record their discoveries. 


fun with a future! 


Kodak close-up lenses and color 
filters make your camera a more versa- 
tile scientific tool. Filters let you in- 
crease contrast, bring out more detail 
in a subject. Kodak Portra Lenses 
enable regular cameras to make frame- 
filling close-ups of small specimens, 
only a few inches from the camera. Let yg, dependable 
your Kodak dealer tell you about these x ogak Film— 

interesting scientific aids. 













Kodak makes color and black- 
and-white film for all popular 
cameras—and many special films 
for industrial and scientific use. 





Prices are subject to change without notice. 


Rochester 4, N.Y. 


SEE KODAK'S “THE ED SULLIVAN SHOW" AND “THE ADVENTURES OF OZZiE AND HARRIET” 





OCTOBER 26, 1960 








Solar Scientist 
(Continued from page 16) 


where the pressures are enormous, the 
temperatures reach up to perhaps 30 
million degrees.” 

When the surface of the sun is care- 
fully observed with the instruments of 
the astronomer, it takes on the appear- 
ance of an inferno seething with activ- 
ity: sunspots, solar prominences, plages 
and flares. 

“Flares are the most spectacular of 
all forms of solar activity,” Dr. Roberts 
goes on to explain. “When a large flare 
occurs it’s an exciting event. We may 
sit by the telescope for days or weeks 
or even months and never see one ot 
these break out. And then, suddenly, 
there it is right before our eyes, almost 
in seconds, rising to tremendous size 
and sending pulses of radiation out into 
space. Its energy is incomparably great- 
er than an H-Bomb.” 


Effects of Solar Flares 


Solar flares have a profound influence 
on our Earth, causing the magnetic 
storms that disrupt radio communica- 
tions and produce breathtaking auroral 
displays. 

“The magnetic storm that occurred 
on Easter Sunday, 1940,” Dr. Roberts 
relates, “the most violent on record, is 
deeply impressed on my memory. As a 
graduate student at the Harvard Col- 
lege Observatory, I was stationed that 


evening at the observatory’s small tele- 
scope in Cambridge. 

“As twilight came on, I noticed that 
the sky was not darkening normally. 
Soon a brilliant aurora lit up the north- 
ern sky, extraordinarily bright even 
against the glow of the lights of Boston. 
Great plumes of light stretched like 
searchlights from the far north to the 
zenith point directly above my head. 
Ribbons of light, some with a reddish 
hue, moved swiftly across the sky. 

“Meanwhile, a magnetic storm swept 
over the world. Short-wave radio com- 
munication between Europe and_ the 
U. S. was cut off for many hours. Tele- 
type machines all over the eastern 
United States began typing gibberish. 
At dozens of geomagnetic measuring 
stations around the world, the needles 
measuring the Earth’s magnetic field 
behaved wildly.” 

How does the solar flare produce 
results? Scientists believe that 
these effects are due to clouds of par- 
ticles (or corpuscles). These electrically 
charced particles (protons and elec- 
trons) come from hydrogen atoms and 
are ejected from the flares. These par- 
ticles stream toward the Earth and, be- 
cause they are electrically charged, in- 
teract with the Earth’s magnetic field, 
giving rise to magnetic storms. 

In trying to determine how these 
streams of particles are produced, sci- 
entists noted that the most violent mag- 
netic storms and auroral displays oc- 
curred a day or two after the appearance 
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of a large sunspot on the center of the 
sun’s disk. Further observations, how- 
ever, led to the startling discovery that 
the streams of particles and the result- 
ing terrestrial effects also occurred when 
the sun was free of sunspots and ap- 
parently quiet, although such storms 
were milder. 

Astronomers eventually were forced 
to divide magnetic storms into two 
types: the violent ones associated with 
sunspots, and the milder storms which 
seemed to occur at regular intervals of 
27 days. Twenty seven days is approxi- 
mately the period of one complete rota- 
tion of the sun. 

If the sunspots produce violent mag- 
netic storms and auroras, what causes 
the milder, periodic streams of parti- 
cles? Dr. Roberts and his associates be- 
gan to study this question. In 1944, an 
Australian astronomer, C. W. Allen, had 
developed an idea, on which Dr. Rob- 
erts and his associates built their the- 
ory. Allen had suggested that a sunspot 
emits a stream of corpuscles only when 
it is large and active. When it is inac- 
tive, the sunspot region, in some way, 
deflects streams of particles coming 
from other, undisturbed areas of the 
sun’s surface. This deflection of parti- 
cles results in a cone-shaped space 
above the sunspot center. This space is 
empty of particles. Dr. Roberts and his 
associates called this empty cone of 
space a “cone of avoidance.” 

How does this phenomenon come 
about? Where do the streams of par- 
ticles arise? Dr. Roberts got his first 
clue while making motion pictures of 
the edge of the sun with the corona- 
graph. He found that the section of the 
edge of the sun which had appeared 
to be smooth was actually covered with 
tiny spikes of incandescent gas called 
“spicules.” 


Gas Jets in Atmosphere 


This discovery led him to believe that 
the spicules, which are found all over 
the surface of the sun, shoot tiny jets 
of gas into the sun’s atmosphere. In- 
stead of flying out in all directions, 
these jets are concentrated into definite 
streams by the relatively weak magnetic 
field of the sun’s atmosphere. 

As the gas jets flow into the sola 
atmosphere, they also come under the 
influence of the magnetic fields of the 
sunspot areas. These magnetic fields 
deflect the particles, causing them to 
fan out, leaving a cone-shaped center 
free of particles, the “cone of avoid- 
ance.” Because of this fanning oul 
process, the deflected particles are con- 
centrated at the outer edges of the 
cone and are radiated out into space. 
This has been confirmed by the obser- 

(Continued on page 32) 
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Do you have a favorite brain teaser? 
Send it to Science World, 33 West 42nd 
Street, New York 36, N. Y. We will pay 
five dollars for each one published. In- 
clude the name of your school, home 
address, grade, and age. 


Table Setting 


Imagine that you and a friend of 
yours are to play a new type of game. 
The object of this game is to cover a 
round, square, or rectangular table with 
dishes by placing them one by one on 
the table. You and your friend are to 
place the dishes alternately, one by one, 
on the table. Both the dishes and the 
table can have any practical size. Ac- 
cording to the rules, a dish can be 
placed on any uncovered part of the 
table as long as it does not fall off. The 
winner of this game is the person who 
places the last dish on the table, after 
which no more dishes can be placed. In 
order to make sure that you are the 
winner, would you want to be first or 
second to place a dish on the table? 

Brenda Kreidler 
Slatington H. S. 
Slatington, Pa. 
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Test Your Marbles! 

Imagine that you have three boxes, 
and each box contains two marbles. 
You know that one box has two black 
marbles, one box contains two white 
marbles, and the third box contains one 
black and one white marble. Each box 
has a label on it: One label says black- 
black, another label says white-white, 
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and the third label says black-white. 
Unfortunately, all the labels have been 
wrongly placed—each label does not 
correspond to the contents of its box. 
How can you find out what combina- 
tion of marbles is in each box simply 
by taking one marble out of one box? 
Michael A. Shaw 
St. Ignatius H. S. 
Chicago, IIl. 
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Cutting Corners 


Here’s a problem that looks simple 
but requires a little imagination. Can 
you divide the figure above into four 
parts, each identical in size and shape, 
by drawing only four straight lines? 

Ricky Sepulveda 
Martin, Tenn. 





Off and Running 


One noon, Phil and Ted decide to 
see who can run faster down Main 
Street. Phil starts running as the town 
clock begins to strike twelve, and he 
stops at the sixth stroke. Just then Ted 
starts sprinting and pulls up even with 
his friend at the last stroke of twelve. 
“Well,” says Ted, “I'm as fast as you 
are, anyway.” But Phil disagrees, and 
claims that he was the faster one. If 
vou had to settle the argument, what 
would your verdict be? How would you 
arrive at it? 

Gary Louis Duker 
McDonogh Jr. H. S. 
New Orleans, La. 
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Answers to Crossword Puzzle 
(see page 32) 
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Star Gazer 


By Glenn Embrey, Saint Camillus School, Silver Spring, Md. 


* Starred words refer to astronomy 


2 


Students are invited to 
submit original crossword 
puzzles for publication 
in Science World. 
Each puzzle should be 
built around one topic 
in science, such as as- 
tronomy, botany, geolo- 


gy, space, electronics, 
famous scientists, etc. 
Maximum about 50 


words, of which at least 
10 must be related to 
the theme. For each puz- 
tle published we will 
pay $10. Entries must in- 
clude symmetrical puzzle 
design, definitions, an- 
swers on separate sheets, 
design with answers 
filled in, and statement 
by student that the puz- 
tle is original and his 
own work. Keep a copy 
as purzies cannot be re- 
turned. Give name, ad- 
dress, school, and grade. 
Address Puzzle Editor, 
Science World, 33 West 
42nd Street, New York 
36, New York. Answers 
to this puzzle are on 
page 31. 


. Constellation containing the stars 
Castor and Pollux. 
5. Constellation directly south of 
Andromeda. 
Constellation found in Southern 
Hemisphere. 
"11. “New” or exploding star. 
12. Temperature inversion in atmosphere. 
16. Allow. 
17. Actinium (chemical symbol). 
*18. Sixty-two ______._ in the sun’s at- 
mosphere have been identified. 
19. Thirteenth letter of Greek alphabet. 
*20. Constellation of 4th and 5th magni- 
tude stars, between Aquila and Sagit- 
tarius (abbr.). 
*22. Constellation Chamaeleon in Southern 
Hemisphere (abbr.). 
24. Southern Hemisphere constellation, 
between Telescopium and Norma. 
. Constellation containing Great Nebula 
(M381). 
28. Interest (abbr.). 
*30. Constellation south of Aquarius, con- 
taining bright star Fomalhaut (abbr.), 
32. Devour. 
33. Underwater Mechanic (abbr.). 
. “Long-haired” star. 
86. Railroad (abbr.). 
37. Unit of absorbed radiation dose. 
. Spring constellation containing star 
Regulus. 
. —______. Minor contains North Star 
Polaris. 
2. The moon’s ______. distance from 
the Earth is 239,000 miles. 
. Light travels 186,000 miles in one 


*10. 





. Constellation with bright star Altair. 


NAD LOW 


. Messier $1 is a spiral 

. Noble, heroic. 

. Mixed dirt and water. 

. Island (abbr.). 

. Tin (chemical symbol). 
. Southern Hemisphere constellation 


J 





Columba (abbr.). 


. Equal. 

. Sixth planet from the Sun. 

. Sergeant (abbr.). 

. Science of heavenly bodies. 

. Constellation which contains the ver- 


nal equinox (abbr.). 


1, ______ Major contains Sirius. 
3. Constellation located southwest of 


Leo. 


. Constellation between Pisces and 


Taurus (abbr.). 


. Amount (abbr.). 
. Constellation containing red star Alde- 


baran, and Pleiades and Hyades. 


29. Outermost envelope of gases on the 


31. 
*32. 


*34. 
36. 
38. 
39. 


"41. 


42 


Sun. 

To perform. 

Meteor shower seen regularly about 
May 4th. 

Latin word for a lunar “sea.” 
Actual, 

Distinguished Service Cross (abbr.), 
You might wear one in Hawaii. 
Astronomical observations (abbr.). 
Twelfth letter of Greek alphabet. 





This special issue of Science World has 


been devoted to one subject — Antarctica. 
Would you like more special issues devoted 
te single topics? What topics? 








Solar Scientist 
(Continued from page 30) 


vation that the periodic magnetic 
storms intensify just before and just 
after a quiet period. This quiet period 
is thought to indicate the passing of 
the center of a cone of avoidance over 
the Earth. 

This hypothesis, although not con- 
clusively proved, has been strengthened 
by the findings of radio astronomers. 
They have detected powerful emissions 
of energy coming from the sunspot re- 
gions that produce intense magnetic 
storms, but little or no energy coming 
from cones of avoidance. 

Dr. Roberts was chairman of the 
Technical Panel on Solar Activity of 
the United States National Committee 
for the IGY. The goal of the Solar Ac- 
tivity program was a world-wide co- 
operative study of the ways in which 
the physical conditions of the Earth are 
affected by the sun and its fluctuations 
of activity. During the IGY, a minute 
by minute scrutiny of the sun and its 
activity was carried on by observatories 
all over the world. 


Atmosphere Research Center 

In June 1960, Dr. Roberts was ap- 
pointed director of the recently organ- 
ized National Center of Atmospheric 
Research. The purpose of this center is 
to promote scientific research on 
weather. 

Dr. Roberts claims that much of his 
research is of the “contemplative” type. 
But he is an energetic and _ tireless 
worker who spends his days, and often 
his nights, at his office. The love of the 
outdoors that he developed as a boy is 
still with him. He bicycles a half mile 
to his office every day. Though his many 
scientific activities leave him little free 
time, he does manage to get in some 
trout fishing, skiing, and tennis. At 
home, with his wife and four children, 
he relaxes by reading or listening to 
music. 

The knowledge of the relationship 
between solar and terrestrial events, 
Dr. Roberts feels, has philosophical as 
well as scientific implications. “What 
we observe of the sun, a star, and the 
Earth, a planet, may be repeated end- 
lessly in the realm of the galaxies. 
Amongst all the thousand billion stars 
that fall within the scope of man’s 
knowledge, there are probably many 
where conditions like those of the sun 
and Earth are duplicated. It is interest- 
ing to speculate whether far out in 
space, beyond communication with us, 
there is a race of people groping for 
knowledge of what lies beyond their 
own planet.” 

—FRrances GuDEMANN 
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BOOK CLUB MEWS 





NEW HEIGHTS TO SCALE: 
Your New Book Club Streaks into its Second Offer 


Greetings from the launching pad! This month we've zeroed in on 15 new 
selections ranging from perils of the Antarctic to the Walt Disney story of 
the atom. And more adult science fare is included as well. 





A CENTURY 
IN SCIENCE 


Arthur C. Clarke 
—a sandy-haired 
British author of 
science fiction like 
Childhood’s End (available this month from 
ScrencE WorLD Book Cvs) has an envi- 
able reputation in science and writing. His 
own childhood was spent collecting fossils, 
building telescopes. During his teens he 
began writing science fiction. Later, the 
equivalent of a “GI” scholarship led to 
honors in physics and math. But, his most 
recent honor—as Chairman of the British 
Interplanetary Society—cut into his writing 
time. Today, his best known nonfiction piece 
is The Exploration of Space. His favorite 
hobby: taking pictures with his Leica 
camera. 


= . - But, just think! 

Tan f- _f .\ Only 100 years ago, 
1 Gisg eC ) te ©) science was still a 
~~ ~~! ~~’ taboo in the Eng- 

lish school system. Dr. Michael Farraday, 
then Director of the Royal Institution, had 
to use the two-week Christmas holidays for 
his annual series of science talks to a se- 
lected group of youngsters. He —— to fire 
the imaginations of his audience, for he had 
long ago become interested in science only 
by chance. One day when he was a young 
—e to a bookbinder, a volume on 
chemistry had come into the shop to be re- 
bound. And Michael Farraday, before the 
task had been completed, was forever 
caught up in the vad of science. Just one 
mae ago this Christmas, Dr. Farraday 
gave the last of his well-known “Christmas 
Lectures” — The Chemical History of a 
Candle. It’s available on the November list 
only because one eager lad in that audience 


carefully recorded it. His name? William 


Crookes. Later, just as Dr. Farraday had 
hoped, Crookes became one of England's 
great men of science. 
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So fasten your seatbelts and get ready 
for your new Club’s second big adven- 
ture into the rocketing world of science. 


Here is a moon’s-eye view of a few of 
the books you will find further described 
on pages two and three: 

e Madame Curie — marvelous, true 
story of a woman who rocked the world 
with her discovery of radium. 

e How to Know Minerals and Rocks— 
ideal for hobbyists and students. (And 
there’s still time to start your own rock 
collection before winter. ) 

A special science all its own—chess—is 
made easy for you in a paperback called 
Chess in a Nutshell. 

There’s no set number of books a 
member must buy each time, no mem- 
bership fee. And you needn’t order each 
time. But a Club must order at least 15 
books each time it orders. Your teacher 
has the details. 





FBI agent Chip Hardesty (James Stewart) and 
two aides move cautiously into the jungle as a 
part of the counter espionage operations in 
South American countries where Nazi agents 
ore active. No moyie can possibly recount tne 
full history of this world-famous law enforce- 
ment agency, so the Pulitzer prize-winning 


book’s on the November offer. Authentic! 


—STUDY AIDS —— 
Watch for books which can hel 
ou all through school. Two ne 4 
ooks, Slide Rule—and How to Use 
It, and Scholastic/Hammond World 
Atlas are offered again this month 
(see Page 8). This month, High- 
Speed Math, is an ideal study help 

for school or at home. 





Yes! say two California scientists. Re- 
cently, they told members of the Amer- 
ican Astronautical Society that there is 
enough evidence of this to “make it 
worthwhile” placing instruments aboard 
the first Mars probe to detect any “pos- 
sible interference” from intelligent life 
on that planet. Also recommended: that 
a telescope be placed above the earth’s 
atmosphere to “discover” if the canals of 
Mars were “artificially made.” 


Thus from the dawn of time, man has 
been probing the heavens. And There Was 
Light, available to you on the November 
list, spans the world of astronomy—from 
Ptolemy to Einstein. Its author, Rudolf 
Thiel, took six years to complete this 
dramatic account of astronomy from the 
stargazers of Babylon to Sputnik. 


But the micro-world of plants and ani- 
mals is no less an endlessly unfolding 
story to man: 


e Advances in the use of the electron 
microscope in the last 10 years have 
enabled investigators to visualize with 
clarity a wealth of structural detail 
within cells and cellular bodies that was 
not known to exist. 


e A grasshopper —which literally 
smacks its lips—has just been discovered. 
It is believed to be the first insect ever 
found which communicates over fairly 
long distances by mouth. 


You can discover your own micro- 
jungle with the help of a fascinating 
book, Hunting with the Microscope. (More 
details are on page 3.) You'll learn how 
to detect bacteria in milk .. . minute 
water fleas ...as well as how to 
become a super sleuth of bloodstains and 
fingerprints. 
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5 NEWS 


Never has there been an era when more was 


being discovered about the world we live in! To 


help you keep up to date, here are 15 more choice 


books of science fact and fiction. The best of 


today’s science writing—at discount prices. 


HOW TO KNOW THE 
MINERALS AND ROCKS 
—Richard M. Pearl 


Gold? Diamonds? Meteorites? 
Learn to identify the ores, 
gems and metals around you. 
This book opens the door to 
Nature’s fascinating mineral 
kingdom. Full-color illustra- 
tions and more than 150 line 
drawings, too. A perfect guide 
for field trips. 50¢°45¢ 


HUNTING WITH THE 
MICROSCOPE 
—Johnson & Bleifeld 


With your own pocket lens—or 
compound microscope — here’s 
the book to entice you into the 
sub-size world. Learn to detect 
fingerprints and forged hand- 
writing . . . collect specimens 
. + . prepare and photograph 
slides. This book, tops as a 
school aid, will probably give 
you “microscopitis” for life! 


‘$1.00 90¢ 








HIGH-SPEED MATH 
SELF-TAUGHT 
—Lester Meyers 


Aiming for more accurate 
math work this year? This 
book can make it easier, too. 
Contains shortcuts by ap- 
proved methods. And no spe- 
cial math training is needed. 
You'll even learn to solve seem- 
ingly complex problems with- 


out paper and pencil! 58¢ 45¢ 


an 
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SATELLITES, ROCKETS AND 
OUTER SPACE —Willy Ley 


An up-to-the-minute survey of 
rocket and space travel devel- 
opments by a favorite SCI- 
ENCE WORLD author. Read 
his predictions on space travel 
— his comparison of Russian 
and American scientific prog- 
ress. Not to be missed by to- 
day's citizens or tomorrow’s 


scientists! _35¢ 30¢ 


*Recommended for General Science Students 


| 
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THE ATOM 
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*OUR FRIEND THE ATOM 
—Heinz Haber 


Man—groping in the unknown 
—came up with the atom, a 
tiny particle imprisoning a 
mighty force which is changing 
the future of mankind. Here is 
the story of the atom based on 
the Disney TV film—a tale of 
human adventure .. . scientific 


success. 35¢ 30¢ 


CHILDHOOD’S END 
—Arthur C. Clarke 


They brought peace and pros- 
perity to earth—but then the 
dreadful changes began. Their 
goal: the gradual elimination 
of man. This terrifying yet 
beautiful novel is alive with 
ideas about the future evolu- 
tion of mankind. (The author's 
a master at mixing pure narra- 
tive and gripping ideas. ) 

35¢ 30¢ 
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ALONE 
—Richard E. Byrd 


Five months in utter isolation 
at sub-zero temperatures—and 
the author lived to tell about 
it! More than a story of the 
battle between one lone man 
and freezing death . . . much 
more than an account of Ant- 
arctic explorations. It’s been 
called “an epic of man against 


himself.” 38¢~30¢ 





| B5¢ 30¢ 









*WILD ANIMALS 
| HAVE KNOWN —E. T. Seton 


Scarface, the clever fox, 
Raggylug, the swamp rabbit, 
Lobo, giant king of the wolf 
pack—all come to life in these 
true stories of American wild. 
life. By one of the greatest of 
all nature writers. Told with 
affection and _ recognition of 
the harsh laws of the wild 


i 
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*IT’S AMAZING 


Do you know why birds have 
feathers? How fish breathe? 
What makes people hungry? 
Why leaves change color’) 
Here are all the answers-ia| 
simple, easy to  understand| 
terms. Crammed with thisf 
info’, you'll have the jump al 
your Junior High classmates- 

and a head start in high schoo 

science as well. 25¢ 
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AND THERE WAS LIGHT o 
—Rudolf Thiel | tHe 
The fascinating history of as bs 


; | 
tronomy — methods, instru: | Re 


‘ a 
ments and work of the great 


thinkers of the ages. Nearly ete 
400 brilliant pages record | SLD 
man’s search of the heavens | Bish 
for answers to his own exist- | ry 
ence. Hundreds of drawings } Con 
trace the remarkable progress able 


in this, the oldest of the sci | 


ences. J5¢ 65¢ 
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CHESS IN A NUTSHELL 
—Fred Reinfeld 


Set aside the first rainy day for 
this simple, practical introduc- 
ton to the “royal” game. Com- 
lete with rules, regulations 
and dozens of diagrams of 
actual moves. Add practice 
and experience on your own, 
and you're bound to become a 


first-rate player. 35¢° 30¢ 
























































FBI STORY —Don Whitehead 


This thrilling account of .the 
FBI—in war and peace — is 
packed with facts, loaded with 
excitement. Meet the FBI's 
famous chief, J. Edgar Hoover. 
Learn from an ace reporter the 
real stories behind America’s 
most notorious crimes. The 
only authentic story of the 
world’s most famous police 


CHEMICAL HISTORY OF A 
CANDLE —Michael Farraday 


The mystery of fire—from pine 
torch to paraffin candle. A clas- 
sic of popular science by one 
of the great pioneers of mod- 
ern chemistry. The student 
who digests this book will 
know more about “fire” than 
Aristotle! Bound to be a grade 
booster for the serious student 


MEANING OF THE DEAD SEA 


SCROLLS —A. Powell Davies 


Fabulous story of the Dead 
Sea Scrolls. Their discovery in 
a Trans-Jordan cave throws 
new light on both the Old and 
New Testaments. What this 
greatest archeological finding 
of our age means to estab- 
lished religions. An astound- 
ing story! Scholarly interpreta- 
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MADAME CURIE 


She passed like a stranger through her own life! Thus 
Eve Curie describes the fragile woman who was both 
her mother and winner of two Nobel Prizes. 

A deeply moving story of two scientists who com- 
bined a life of love and noble effort, written with a 
daughter's tenderness and insight. 50¢ 45¢ 
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X-15—MAN’S FIRST FLIGHT INTO 
SPACE, Caidin. Meet the men 
who make dangerous, record- 
breaking flights into the un- 
known. Lots of pictures. 25¢ 


/SCHOLASTIC/HAMMOND WORLD 
ATLAS. Complete, full-color 
‘story of maps, globes and the 
world today. Ideal reference 

fe and grade booster. 

35¢ 30¢ 

{ 


FUN WITH CHEMISTRY, Freeman. 
Here are 28 experiments you 
can do at home. Pictures show 

* you how. 25¢ 


HT 


lolf Thiel | THE TIME MACHINE, Wells. 


Trapped by cannibals. . . while 


' 


ry of as- | 
“instru: } 00,000 years from home! 
~ great | Read this all-time S-F “great,” 
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heavens | SLIDE RULE—AND HOW TO USE IT. 
Bishop. Simple, practical guide 
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Irawings § '° this indispensable tool. 
progres | omplete explanations. Valu- 
the sci- 


able right through college. 
$125 $1.1 
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Take one last look at the books listed below. 

Final call on these 15 titles which appeared 

on your very first SCIENCE WORLD BOOK CLUB 
offer! Don’t miss out in the count-down! 


THE CRUST OF THE EARTH, Rapport 
and Wright. How was the earth 
born? What causes volcanoes? 
Answers to dozens of questions 
concerning our earth's crust. 


SOE 45¢ 
MICROBE HUNTERS, deKruif. Thir- 


teen scientific pioneers chal- 
lenge terrors of the unknown— 
and win! True stories of battle 


against disease. 35¢ 30¢ 


AIR FORCE BLUE BOOK, Compere, 
ed. Where will you fit in the 
military’s growing use of sci- 
ence. More than 380 pages of 
text, photos help you decide. 


BOe 45¢ 
MAGIC HOUSE OF NUMBERS, Adler. 


Have fun while you learn. 
Easy shortcuts to math, spiced 
with card tricks and riddles. 


ASE 30¢ 
CODES AND SECRET WRITING, Zim. 


Make your own code wheels or 
invisible inks. Dr. Zim helps 
you become a code expert and 
shows how to break other peo- 


ple’s codes. 25¢ 


THE CHEMICAL ELEMENTS, Davis. 
Here, in compact form, is a 
complete handbook of ele- 
ments from hydrogen to the 
latest in atomic research. Lots 


of photos. 50¢ 45¢ 
ONE TWO THREE—INFINITY, Gamow. 
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A world-renowned scientist | 
takes you on an exciting excur- | 
sion into the wonderland of : 
scientific fact and theory. 
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SO 45¢ 


ELECTRONICS FOR EVERYONE, 
Upton. “Must” reading for hi-fi 
fans and physics students as 
man conquers the versatile 


electron! 58¢ 45¢ 
THE SEA AROUND US, Carson. This 


modern classic traces the 
strange links of the sea and 
its life to our own. Winner of 
the National Book Award. 
A8E 45¢ 


THE UNIVERSE AND DR. EINSTEIN, 
Barnett. This is the best account 
yet written of the era ushered 
in by Einstein’s discoveries. A 
“must” for all serious science 


students!_58¢ 45¢ 


OOOOOOOOOOOOOOO UU 


tion. 5O¢ 45¢ 





ORDER COUPON FOR 
NOV. SELECTIONS 


in coupon, fold and tear along dotted 


lines. Then give coupon to teacher or class 
treasurer, with amount of money in TOTAL. 


NOV. TITLES 


21. Our Friend the Atom—30¢ 

. W’ Animals I've Known—30¢ 
. Minerals and Rocks—45¢- 

. Math Self-Taught—45¢ 

. Childhood’s End—30¢ 

. It’s Amazing—25¢ 

. Hunting W’ Microscope—90¢ 
. Satellites, Rockets—30¢ 

. Alone—30¢ 

. And There Was Light—65¢ 
31. Chess in a Nutshell—30¢ 

. The FBI Story—45¢ 

. History of A Candle—85¢ 

. Dead Sea Scrolis—45¢ 

. Madame Curie—45¢ 


SEPT.-OCT. TITLES 


1. X-15—25¢ 

2. World Atlas—30¢ 

4. Fun with Chemistry—25¢ 
5. The Time Machine—25¢ 
6. Slide Rule—1.10 

7. Crust of The Earth—45¢ 
9. Microbe Hunters—30¢ 
0. Air Force Blue Book—45¢ 

1. House of Numbers—30¢ 

2. Codes, Secret Writing—25¢ 

4. Chemical Elements—45¢ 

5. One Two Three .. . Infinity—45¢ 
6. Electronics—45¢ 
8 
0 
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. The Sea Around Us—45¢ 
. Universe, Dr. Einstein—45¢ 


NR 





TOTAL $__-_ 
Do not mail this coupon. Use 


Order Form in Teacher Edition. 








Clam shells, doglegs, and catwalks 





How to talk like a car stylist 


Bill Weaver learns the lingo of the car stylists—you can, too! 
And next time you’ re talking about the 1961 cars, z 


you'll really sound ‘‘tuned in!’’ 

















“We believe in poise,” our stylists told Bill 
Weaver, and you can see it for yourself in every 
1961 car from Chrysler Corporation. Read a line 
down any one of these cars and you'll see a fleet 
sweep from header to deck lid. 

These hot looks work for a living, too. With 
new, one-piece Unibody Construction, there’s 
plenty of stretch-out-and-relax room inside, 
under the belt line and up in the greenhouse. 
And there’s no dogleg in the windshield post to 
bang your knees on, either. 

Want to get a first-hand reading of these 
four-wheeled jewels? Ask Dad to stop in at the 
dealer’s with you, real soon, and take a turn in 
the cars that drive as fleet as they look. As the 
car stylists say, they’re hot! 
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Here's a translation of some of the lingo car stylists use 





Applique: chrome moulding 
Backlite: rear window 

Belt line: /ine between upper 
structure and lower body 
Blister: bump over wheel for 
clearance 


Catwalk: space between fender 
and hood 


Clam shell: ova/ shroud formed in 


sheet metal, like headlight covering 
Clean: absence of moulding 

CV: circulating ventilation; small 
swinging windows 

Deck lid: door to /uggage 
compartment 


Dogleg: bend in windshield post 
projecting into front door opening 


Dutch man: meta/ pane/ between 
rear window and deck lid 


Fleet: having a /ook of motion 


Greenhouse: upper part of car, 
including glass area 


Header: top moulding of grille— 
structural member above windshield 


Hot: advanced 
Read a line: sight a /ine 


Sassy: having a /ook of high 
performance 


Singing: g/eaming 

Sweep: /ong gradua/ curve 
Tuned in: man knows what he's 
doing 


Windsplit: sharp crease in surface 
that ‘splits the wind” 


And this is just the beginning! To /Jearn the stylists’ special language, write 
today for the FREE pamphlet, “A Glossary of Automotive Styling,”:Chrysler 
Corporation, Product Advertising Department, Detroit 31, Michigan. 








Chryster Corporation 


Serving America’s new quest for quality 
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Using Science World 


(Continued from page 3-T) 


Today’s Scientists—Dr. Walter 
Orr Roberts (p. 16) 


Come to think of it, a most striking 
parallel can be drawn between the biol- 
ogist at his microscope studying a cell 
and Dr. Walter Orr Roberts at his tele- 
scope studying the sun. The biologist 
gazes at sundry phenomena associated 
with the membrane; in a sense, the 
astronomer studying the sun’s corona is 
observing something analogous. Such a 
term as “spicule” would surely be asso- 
ciated with some minute structure in a 
cell. In this article the term is used to 
describe “tiny” structures on the sun’s 
surface that shoot “tiny” jets of gas into 
the sun’s atmosphere. Then there are 
the interiors: In the interior of both the 
sun and a cell one observes “activity” 
streaming, ejection of materials, the for- 
mation and disappearance of “struc- 
tures.” When you come right down to 
it, is not the energy in the cell traceable 
to the sun? And, according to some 
theories of cosmogony, is not its very 
matter also traceable to the sun? 

The speculation above was engen- 
dered by the piece on the life and work 
of the Director of the National Center 
of Atmospheric Research. Both you and 
your students will find this article fas- 
cinating reading. 


Tomorrow’s Scientists 
(pp. 17-20) 


Watching the Weather 


How much richer is the life of any- 
one who becomes aware of the ever- 
changing panorama of Nature we call 
weather. The shifting wind, the drifting 
cloud, the morning mist—each takes on 
significance and meaning when under- 
stood as a manifestation of the inter- 
play of air masses in a vast, world-wide 
system of air currents set in motion by 
the sun, 

John Rigdon can be held up to a class 
as an example of a student whose sci- 


ence interest became an_ absorbing 
hobby. Among the project’s features 
worthy of note are the exactness and 


completeness with which he describes 
his instruments, and the imaginative 
ways by which he calibrated some of 
his weather instruments. Readers will be 
especially delighted to read about some 
of John Rigdon’s original creations, such 
as his rain alarm. An important by- 
product of the project is the consider- 
able amount of information and skill in 
mechanic arts, and information about 
electricity, that John Rigdon must have 
Picked up along the way. 
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Demonstrations and Experiments 


Earth Currents 


This experiment demonstrates the 
effects upon the Earth’s magnetic field 
produced by variations and changes in 
three great electric currents believed 
to girdle the poles and the Equator, 75 
or more miles above the Earth. Shifts 
in Earth’s magnetic field in response to 
changes in these currents may be de- 
monstrated by means of (1) a model 
globe encircled by three current-carry- 
ing coils, and (2) magnetic compasses 
placed at various points on the globe. 

Start with a plastic or cardboard (not 
metal) globe representing the Earth, 


1. Install a bar magnet in the globe: 
Cut a small hole in the globe at the 
point of the north magnetic pole. Select 
a bar magnet appropriate to the size 
of the globe. Roll the magnet in several 
layers of paper cut slightly longer than 
the diameter of the globe (fig. A); 
leave about one inch of paper beyond 
each end of the magnet. Tape the 
magnet so that it will not slip down 
in the roll of paper. Insert the paper 
tube with the magnet into the hole in 
the globe so the bottom end of the 


magnet rests near the south magnetic 
pole. Tape the upper end of the tube 
to the globe. Replace the cut-out sec- 
tion. 

2. Prepare and install coils: Cut a 
cardboard strip about 1%” wide and 
a little longer than necessary to encircle 
the globe at the Equator. Form strip 
into a “collar”; wind with about 25 turns 
of insulated bell wire (fig. B). Place 
the coil on globe at anil Insert 
toothpicks as necessary between coils 
and globe to hold coil firmly and to 
raise it from the globe’s surface roughly 
in proportion to the height of the elec- 
tric current above the Earth’s surface. 

For each of the two smaller coils 
around poles: Cut a 1” circular strip 
from the reinforced top or bottom of 
a paper container (about 4” in diameter 
for a 10” globe). Wind with about 25 
turns of insulated bell wire. (Wind all 
coils in same direction.) Tape coils to 
the globe near the poles so the ends of 
the magnet are located near the centers 
of the coils (fig. C). 

Connect all coils to a d.c. power 
source so that current runs through all 

(Continued on page 10-T) 
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| Now! INDIVIDUAL ATOMS AND 


motecutes MADE VISIBLE 
by the... 


N.I.L. MUELLER | 


-FIELD-EMISSION ELECTRON | 
MICROSCOPE | 


SSS ee 


the incomparable | 
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a + MAGNIFICATION _up to 2 Million Diameters 

M RESOLUTION-—5 Angstroms 

M VERSATILE—Demonstrates evaporation, adsorption, 
& thermal diffusion of atoms. 


N.I.L. also makes the letel ipped model FEEM-R-36 for interchang pl 
as well as component vacuum and control systems. 
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827 EVARTS ST., N.E. 
WASHINGTON 16, D.C. 
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WEATHER WATCHERS 


Ps 


WEATHER COVERS 
THE SCIENCE SPECTRUM 


“The multitude of scientific problems that 
te atmosphere has to offer . . . range all 
the way from grass roots through the tropos- 
phere, the stratosphere, the ionosphere, 
and further to the tenuous border toward 
empty space.” These are the words of 
Sverre Petterssen, President of the American 


Meteorological Society. 


Are you giving your science classes an 
opportunity to participate in the fascinating 
fields of weather, meteorology, climatology, 
the broad spectrum of physical science? 


One of the best ways to stimulate inter- 
est, equate classroom effort to physical hap- 
penings, and create awareness of the career 
opportunities in this field, is the establish- 
ment of a weather observatory in your 
classroom or school. 


White “Weather Watcher” instruments— 
Wind Speed Indicator ($64.50), Wind Direc- 
tion ($84.50), 
$49.50—are the keystone of such an obser- 
vatory. Of highest quality and precision, 


Indicator and Barometer 


yet rugged and reliable, they are moder- 
ately priced to fit your budget. In most 
states they are approvable for reimburse- 
ment under the Title Ill N.D.E.A. program. 


Write for descriptive literature, free list- 
ing of teaching aids and source material, 
and helpful hints on obtaining state funds. 


Educational Department 


WILFRID O. WHITE & SONS, INC. 


184 ATLANTIC AVENUE, BOSTON 10, MASS. 


Manufacturers of Quality Instruments 
for over 50 years 














Demonstrations 
(Continued from page 9-T) 


three in the same direction, To vary the 
current, use a 20-ohm rheostat for each 
coil and one master switch (as in fig. 
D). A single rheostat may be used. 
Tape compasses around the surface of 


Poper tube 





Tube glued 






the globe. (The power supply should be 
batteries or other low d.c. voltage.) 

Turn on the current in the coil, and 
note the effect upon the compass 
needles. They will shift position. Vary 
the current with the rheostats and notice 
the effect. These effects are similar to 
those which occur in magnetic storms 
following solar disturbances. 
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Biological Clocks 


The concept of rhythmicity or “bio- 
logical clocks” is of fundamental sig- 
nificance. In most biology courses de- 
signed for the tenth grades (or in some 
cases, for ninth grades), little or no 
attention is given to the rhythms which 
now occupy a crucial position in phys- 
iologic and behavioral considerations. 

You, or even better—your students— 
can build a turntable that rotates one 
revolution per day. To obtain such an 
extremely slow rotation, use a small 
electric motor geared down to one 
rpm. (Such small geared-down motors 
are frequently available from many 
military surplus houses.) Let the shaft 
of the one rpm motor drive a 26” 


Lightproof chamber 26” 


Turntable over pulley 





Yo” 


bicycle wheel (through friction) on the 
rubber tire. The bicycle wheel should 
be rigidly attached to an axle and 
pivoted in an oiled wood block which 
acts as a bearing. A small pulley is 
attached to the axle and connected by 
a driving belt to the turntable (see dia- 
gram). By correct choice of motor shaft 
diameter and the pulley diameters, it is 
possible to obtain any desired num- 
ber of revolutions in a 24-hour period. 

Make sure that the rotation of the 
turntable is opposite to that of the 
Earth, The turntable should turn clock- 
wise in the northern hemisphere. The 
design of chambers to permit feeding, 
watering and observation of experimen- 
tal plants and animals offers problems 
to be investigated by the students. 


1 rpm geared 
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Now you can teach the principles of polarized 
light the most effective way—by demonstration— 
with equipment that meets the requirements of 
C.C.S.S.0. Purchase Guide Nos. 3265, 3270. 

Vivid, colorful demonstration that quickens 
student interest, speeds understanding. The Pio- 
neer Advanced Demonstrator (above) equips 
your class with 10 polarizers, 12 additional demon- 
stration accessories and a text, ‘““The Polarization 
of Light” ... complete equipment and instructions 
for classroom demonstrations and individual ex- 
periments. Ask for Pioneer Advanced Demonstra- 
tor No. 61-2, only $29.50. 

For use by small groups or individual students, 
Pioneer offers a basic set consisting 
of 2 polarizers; samples of mica, 
benzoic acid, and calcite; 
plus a step-by-step in- 
struction sheet. Pioneer 
Basic Demon- 


Pe strator No. 


61-1, $4.95. 
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Here’s everythin g you need to demonstrate 


> POLARIZED MIGHT 





POLARIZATION OF LIGHT by Pro- 
fessor Hollis N. Todd, Rochester 
Institute of Technology, re- 
views the major theories of 
light with emphasis on polar- 
ization. Included with the Advanced and Table 
Top Demonstrators, it outlines many demonstra- 
tions and experiments that can be performed with 
both the Advanced and Basic Demonstrators, 
Catalog No. 61-10, $1.00. 


PIONEER also offers Table Top Demonstrators, for 
large classes and lecture halls; a self-contained Ver- 
tical Polariscope; plus the widest assortment of 
polarizing materials, Whatever your needs in 
polarizing equipment, look with confidence to 
Pioneer. WRITE for Catalog 61-11. 














SCIENTIFIC CORPORATION 


Subsidiary of Bausch & Lomb 
ROCHESTER 2, N. Y. 


Plastic Lenses, Polariscopes, Demonstrators 








Dramatic New York City Experiment conclusively demonstrates 


another important function of Complete Introductory Course 


on Film in Chemistry for 


INSERVICE TRAINING OF TEACHERS 


“It was obvious that the most important factor in the 
teaching situation is the effectiveness of the teacher.” 


AN EXPERIMENT IN THE USE OF FILMS FOR 

THE INSERVICE TRAINING OF HIGH SCHOOL 

CHEMISTRY TEACHERS 

October 6, 1959 — February 6, 1960 

by the BOARD OF EDUCATION OF THE CITY OF NEW YORK 
This experiment involved high school chemistry teachers 

with varying experience plus one laboratory assistant. It was 

designed and conducted by Dr. Samuel Schenberg, Director 

of Science for the Board and financed by a grant from the 

Camille and Henry Dreyfus Foundation of New York. 


Teachers were asked to try out new methods and tech- 
niques demonstrated in the films. The experiences which 
they had with their students were then discussed and evalu- 
ated with the experimental teacher group. They also sought 
to determine the extent to which a film could alter the 
teaching methods and techniques of inexperienced and ex- 
perienced teachers. 


THE MEDIUM: Chemistry an Introductory Course on 
Film with DR. JOHN F. BAXTER, produced by EBF. 


From the Report of Findings: 

“Emphasis was placed upon the teacher rather than upon 
the student as the end product. After the reorientation was 
accomplished, the participants were able to view the films 
with a high degree of objectivity.” 


“Each showing was equivalent to a lesson plan with an 
implied guarantee supplied by a master teacher that, if 
followed, would produce good results.” 


“The experienced teachers and the chairmen quickly 
recognized and praised new and effective presentations of 
concepts and demonstrations. Every film offered new and 
different procedures which experienced teachers could use 
with profit. Many times the teachers returned the following 
week and reported that they had tried out a new procedure 


ENCYCLOPAEDIA BRITANNICA FILMS, INC. 


1150 Wilmette Avenue - Wilmette, Illinois 


Bringing the World to the Classroom... with... 


CHEMISTRY — AN INTRODUCTORY COURSE ON FILM 


with their students and found it successful. All teachers 
appreciated the added clarity that the newer chemical 
theories provided for the understanding of chemical struc. 
ture and other fundamental concepts.” 


“The proper use of films would raise the level of super- 
vison because both teacher and supervisor could analyze 
the film objectively and compare the ‘live’ classroom lesson 
with the one shown on the film.” 


From The Classroom Phase of the Experiment: 

“The important concepts were introduced on a consider- 
ably higher level than is presently attained in the chemistry 
classes in New York City.” 


“The teacher-participant, who had never met this class 
of youngsters, proceeded to present and develop the lesson 
in substantially the same manner employed by Dr. Baxter. 
To teachers in the back of the room it was a most unusual 
experience to observe how well he was able to adopt and 
adapt successfully Dr. Baxter’s organization, presentation, 
methods and techniques. Despite the inexperience of the 
teacher, he was able to secure the interest, cooperation and 
participation of all the students. The film has little if any 
effect upon such teaching skills as the art of questioning 
and the socialization of the discussion.”’ 


“During the discussion which followed the presentation 
(of the second lesson—editor), all agreed that the experi- 
enced teacher could adopt and adapt the new and more 
advanced subject matter, methods and techniques described 
in the films with considerable ease. This was evident in the 
‘live’ presentation of both teachers.” 


Reprints of this complete Report of Findings published 
by the Board of Education of the City of New York are 
available from your nearest Regional Office of Encyclo- 
paedia Britannica Films. 


RALPH WAGNER 

Midwestern Regional Manager 
4420 Oakton St., Skokie, Il. 
RAYMOND KROGGEL 
Northeastern Regional Manager 
202 East 44th St., New York 17, N. Y. 
GRANT HALLADAY 

Southwestern Regional Manager 
1414 Dragon St., Dallas, Texas 
Tom HAMLEN 

Western Regional Manager 

5625 Hollywood Blvd., Hollywood, Cal. 
WALTER S. RENNER 
Southeastern Regional Manager 

277 Pharr Road, N.E., Atlanta, Ga. 
G. LAEL CARTER 

Canadian Regional Manager 

67 Kipling Avenue, S. 

Toronto 18, Ontario, Canada 


THE COMPLETE COURSE ON FILM IN INTRODUCTORY 


PHYSICS * THE NEW FILM AND FILMSTRIP SERIES IN BIOLOGY ¢ PLUS A COMPLETE LISTING OF OTHER 
CLASSROOM FILMS AND FILMSTRIPS FOR EVERY GRADE LEVEL — Write for Catalog, Dept. STW 
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